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It’s just human nature. 


To be impatient. To want what's around 
the corner to be in front of us today. 

It’s just human nature. 

To be restless. Searching. Seeking. 
Pushing to pull the future forward faster. 

It’s just human nature. 

To create. To design. To invent. To build. 
It’s just human nature to ask: 

Why not? And when? 

To which we say, 


#WhyW6it to join the discussion. 
Qualcommxiom/WhyWait 


When you have 1,000 times 
more wireless bandwidth? 


Upload a virtual art gallery. 


Stream every song in your library to all your friends, instantly. 


Get virtual medical diagnoses to remote African villages when seconds count. 



Download a killer movie just before the flight 
attendant kills your Internet connection. 


Bliss out over every angle of the championship 
game while sitting in the stands. 


C2QI& Qualcomm Technologies. Inc. Qualcomm is a trademark of Qualcamm Incorporated, regiatered in the United Statea and other countries. Why Wdit n a trarlemark of Qualcomm Incorporated. 



When all your things speak 
the same language? 

Do your laundry from the beach. 

Forget about traffic jams. 

Turn on the heat from your armchair. 


Never make another grocery list. 





When your devices 
can think like people? 


No more vacuuming, dusting, and mopping. 

Let them find a song to match your mood 

Create a robot that will pick only the ripe oranges from the tree. 

Finally solve the riddle, "Wash denim? 

Alert you when your in-laws are within 
driving distance of your home. 




What will you do when 
everything is as smart 
as your phone? 


Become a citizen of a much smarter city. 


Let your car be the one looking both ways* 


Redefine the classroom. 


Live in a habitat shaped by your habits. 


Erase the boundaries between digital and physicaL 
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This cloud stands up 

to any storm. 

Microsoft Azure scales to enable AccuWeather 

to respond to 9.5 billion requests for crucial 
weather data per day. This cloud rises to the 
challenge when the weather is at its worst. 

This is the Microsoft Cloud. 


Microsoft Cloud 




It is at the coldest and most remote extremities of the planet, visited by expeditions and studied by universities 
but never inhabited by man, that the soul of TUDOR North Flag belongs. A finely honed Instrument, with the first 
movement developed and produced by TUDOR sheltered within, it Is the modern adventurer’s solid companion, 
beginning a new era in the brand's history. 


Self-winding mechanical manufacture TUDOR ArtT562i movement, officially ceTtified chronometer, non-magnetic 
silicon spring, approx, 70 hour power reserve. Sapphire case back, waterproof to 100 m, 40 mm steel case. 
Visit tudorwatch.com and explore more, TUDOR Watch U.SA, LLC New York 
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Ncrthrop Grumman Gnrparatlon 


THE VALUE OF PERFORMANCE. 


MORTMjROR grummam 




STEALTH 


m Natali stealth is created equal. Far more than 7D years, Northrop Grumman hae 
m been the leader in tailless, blended-wing aircraft— an essential hallmark of true, 
m low-observable stealth. And to this day, we're the only ones who have delivered 
m large-scale, long-range stealth aircraft. THiS IS WHAT WE DO. 


www.northropgrummBn^cDm/itdaltli 




WIRED Photo 

wired’s photo section has 
a new editor (Jenna Garrett), 
a new name (uh, wired 
Photo— RIP, Raw File), and 
a new mission: to explore 
the photography that’s most 
WIRED. It features new tech- 
nology, new approaches to 
picture-making, and images 
that are just too cool not to 
share, often shot by wired’s 
regular contributors. See? 
That new Retina display was 
totally worth it. 

□ N THE WEB: 

WIRED.com/phOtO 


◄ Nadav Kander’s photograph, 
The Polygon Nuclear 
Test Site I (After the Event), 
Kazakhstan, 2011 
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Synthetic Sea Life 

It’s impossible to see coral grow in real time— you’d 
be sitting there for thousands of years. But for this 
issue we did the second-best thing: We 3-D-printed 
our own minireef, a replica of sea life scientists cap- 
tured on film in the Maldives. Check out the results 
on page 35, then go to wiRED.com to watch a time- 
lapse video of its growth and an interview with the 
scientist who developed a new method to track 
coral health overtime. 

□ N THE WEB: video. WIRED. com 



It’s Business Time 

In this issue’s cover package, 
we introduce you to 20 busi- 
ness geniuses you need to 
know now. For more, follow 
the WIRED Business team on 
Twitter to get daily news and 
insights about the startups 
and enterprises that matter. 


□ N TWITTER: Davey Alba (@daveyalba), Jessi Hempel 
(@jessiwrites), Issie Lapowsky (@issielapowsky), Cade 
Metz ((©cademetz), Marcus Wohlsen ((amarcuswohlsen) 
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Get WIRED for 
tablet. It’s free! 

Already a subscriber? 
You’re eligible for free 
access to our digital edition. 
Download the wired app 
for tablet and register. You’ll 
get all of our fantastic print 
magazine stories, plus 
video, audio, extra photos, 
and more. It’s wired, wired, 
bit.ly/tabletwired 
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Introducing the Cdr" Thermostat: A Smart Thermostat That Lives Up to the Name. 

From the people who invented modern air conditioning comes an easy-to-use and 
efficient Wi-Fi® thermostat that puts access to your heating and cooling system right 
in the palm of your hand. In addition to its convenient wireless connectivity, the 
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on heating and cooling costs with its intuitive software and helpful energy-use reports? 
The Cor thermostat, exclusively from your local Carrier® expert. 



For all your cooling and heating needs, visit carrieccom or call 1-800*CARRIER. 

©Carrier Corporation 3/2015- Wt Fil* is b registered trademark of the Wi Fi Alliance Corporation, 
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THE FIRST-EVER LINCOLN MKC. LIVE IN YOUR MOMENT. 


Discover the joy of prevailing over life’s predicaments, with the turbocharged EcoBoost® engine 
and active noise control technology in the 2015 MKC. Experience the MKC at Lincolnxom/MKC. 



THE LINCOLN MOTOR COMPANY 




GET READY FOR THE 
N EXT LIST 


I few times a year, I get to see demonstrations of some of the 
most mind-blowing technologies and designs— explode- 
your-head kind of stuif— and I can't tell a soul about them. 
Nobody, not even my wife. And certainly not you. Just imag- 
ine: You receive an invite from an engineering or product 
lead to come down and visit with a few folks at, er. Giant 
Tech Multinational to check out a new project, something 
they're excited about and want some feedback on. Most of 
the time, the people doing the asking are not household 
names— not the Musks or Sandbergs of the world. They're 
unsung talents, the ones doing the actual work of innovation, 
sleeves rolled up, meals skipped, families missed. *1 But invitations to see 
this work usually include a catch or three: NBAs to be signed, recording 
devices surrendered, personal liabilities assigned, blood oaths sworn 
(kind of not kidding). Sometime later, in a windowless meeting room, 
I'm likely to find my jaw resting comfortably on the table or, depending 
on the import of the technology, the fioor. At the end of the meeting, I 
invariably ask for the chance to tell wired readers about the progress. 
The people on the other side of the conference table have a lot of ways 
to say no. Afterward, I go scream into the nearest available pillow. 
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NUMBER OF 
PROCESSORS IN 
GOOGLE’S 
FIRST NEURAL NET 


Last year, for example, I got a call asking me 
to swing down to Mountain View and chat with 
Jeff Dean, a Google senior fellow and one of 
the search giant's earliest engineering hires. 
Warm, self-effacing, andmake-your-eyes-cross 
smart, Jeff proceeded, over the course of the 
next hour, to upend my entire understanding 
of human neuroprocessing. Then he explained 
how, with enough computers linked together, 
you could build neural nets that mimic some of 
the casually impressive feats of human cogni- 
tion: identifying faces in photos, recognizing 
spoken words, distinguishing your black lug- 
gage from all the other black luggage at bag- 
gage claim. And that's just the beginning. In 
years to come these neural nets will be able to 
diagnose medical problems or optimize com- 
plex systems like robotic factories. 

Not long after that meeting, a group of us at 
WIRED realized that we needed to find a better 
way to tell the world about geniuses like Jeff. The 
result is the Next List (page 75)— a collection 
of people from across the business landscape 
who are changing the way we live, work, play, 
and think. Any one of their stories is inspira- 
tional, whether it's Jeff Dean's neural nets (we 
got clearance to reveal them), Megan Smith's 
plan to upgrade the US government's tech- 
nology, Yael Maguire's broadband-dispensing 
drones, or Tracy Chou's powerful tool for bring- 
ing more diversity to the technology industry. 
But together, this eclectic group points toward 
a new way of thinking about new ways of think- 
ing. These are the people who are inventing the 
next two decades of what we cover. And for 
you? No NDA required. 
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HOTELS 


HO-HUM 

Not on your itinerary. 


Designed for those who love open spaces, open thinking and open 
expression, this is where travel creates possibilities. Where style 
is necessary. Connectivity keeps up with you. Social scenes are 
vibrant. And the only direction is forward. This is Aloft Hotels. 


Different. By Design. 



Sip in style with 2 free drinks, alofthotels.com/wxyzbar 



100+ hotels open now and coming soon. 


SPff. 


^ ^ Starwood 
Preferred 
Guest 
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FOUR* 

POINTS 


Wesiin 


THE LUXURY 
COLLECTION 
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©2015 Starwood Hotels & Resorts Woridwide, Inc. All Rights Reserved. Preferred Guest, SPG, Aloft and their logos are the trademarks of Starwood Hotels & Resorts Worldwide, Inc., 
or its affiliates. For full terms and conditions, visit alofthotels.com. Not all properties are participating In this offer. 
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I 

ALL THE WAY 


Don't bother checking our search histories for the month 
we spent working on the March issue— we were all Googling 
in private mode. That's because our subject was sex, and 
nothing was SFW: 40 pages of virtual-reality porn, sexting, 
the asexuality spectrum, top-selling dildos, and a web- 
site for sex workers. Some of you were titillated; others 
were turned off (and at least one of you allegedly burned 
the issue). How dare we, you ask? Well, tech is changing 
everything, and that definitely includes sex. So don't get 
worked up over some tasteful Instagram nudes. Or do, and 
then go snuggle up to someone friendly. 



RE: 12 TALES OF SEX IN THE DIGITAL AGE 

“THIS IS TOTALLY 
LOVELY, SAD, SEXY, raSEXY 
AND ALL THE THINGS.” 

Kerensa Cadenas {@kerensacadenas) on Twitter 


RE: “SEX, NOW” 

“Technology isn’t making our 
sex/love lives better; I’d argue 
that it’s done more harm than 
good. It does make meeting peo- 
ple easier; however, using Tinder 
for a quick hookup is not ben- 
eficial. You fail to point out the 
possible consequences— broken 
marriages, broken relationships, 
STDs, abortions, and the like.” 
Andrew Clayton via email 

“As a director at a counseling 
center, I work closely with men 
who are addicted to pornogra- 
phy, most of whom have dam- 
aged relationships because of 
this addiction, and many fami- 
lies who are torn apart because 
of the nature of pornography 
in today’s culture. I did not 
fully read any of the articles in 
the issue, although the pictures 
spoke for themselves. I sub- 


scribe to wi R E D to learn 
what’s happening in the tech 
world— not for softcore porn.” 

Chris Hultquist via email 

Senior editor Caitlin Roper 
responds: “For our first-ever 
sex issue, we wanted to avoid 
many of the common tropes 
about sex today. If you’d read 
the stories in full, I think you 
would have found them surpris- 
ing and illuminating, and not 
just a series of salacious arti- 
cles or a thoughtless collection 
of innuendo. The one piece on 
pornography explores the sur- 
prising emotional ramifications 
of virtual reality— how it can 
breed empathy. Yes, there were 
racy images, but we worked 
hard to balance the visuals and 
the stories to reflect a contem- 
porary, nuanced version of sex.” 


RE: COVER 

“The cover of the March issue of 
WIRED is perfect. And the stories inside 
live up to the cover!” 

Maya Kosoff in a post for Business Insider 


RE: “LET’S (NOT) 
DO IT”: SOME PEO- 
PLE JUST AREN’T 
THAT INTO SEX 
“Kat McGowan’s 
article exceeded 
all of my hopes. 
There is so much 
to celebrate— 
McGowan has 
really taken 
the time to under- 
stand the variety 
of experiences in 
the ace community. 
As an aromantic 
demisexual, I really 
identified with 
the piece. (And I 
celebrated just see- 
ing the word aro- 
mantic in such an 
influential maga- 
zine!) I also appreci- 
ate how McGowan 
addressed the mis- 
conceptions and 
stigmas surround- 
ing asexuals. This 


story truly broad- 
ens our understand- 
ing of sexuality, and 
it gave me hope.” 

Ellen Green via 
email 

“As a pan romantic 
demisexual myself 
(or something 
along those lines), 

I very much appre- 
ciate this article for 
bringing these less 
common sexualities 
to light. Sexuality 
is fluid and multi- 
dimensional.” 
spencerrscott on 
wiRED.com 

“Well, I guess there 
is a word for my 
current orientation 
after all. I am now a 
demisexual!” 

Quite Random 
{@meinoah42) 
on Twitter 
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Work is fast. But you can move faster. Delta First Class lets you outpace 
your next meeting in midair with more Wi-Fi than any other carrier, 
expanded workspace, and more. So you arrive on time and ahead of the game 
No wonder more people choose Delta than any other airline. 


KEEP CLIMBING 

A D E LTA 


Features differ according to flight type/destination/aircraft. Terms and conditions apply. 

To review full terms and conditions, please visit delta.com/firstclass 
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RE: “PORNOCOPIA”: 

THE FUTURE OF VIRTUAL 
REALITY SEX 


RE: “MEMBERS ONLY”: 

YOUR DICK PICS WILL SHOW UP 
ONLINE, AND THAT’S OK 


RE: “ALONE TOGETHER”: WORKING FROM 
HOME WITHOUT BECOMING ISOLATED 
“I try to get myself out there with people 
sometimes. Then I realize how awful 
being among other humans really is.” 
Michael Arriola on Facebook 


RE: “RISKY BUSINESS”: MYREDBOOK CLOSED 
“Hilarious. The Feds shut down the best 
site for sex workers, thus making it less safe 
for these women. Law enforcement just 
told us that money comes first, and the 
health of the citizens comes second.” 
412312312 on wiRED.com 



“I have to admit, I was ambivalent 
about getting Oculus, but if 
we have VR porn. I’ll definitely 
be getting one.” 

M W on wiRED.com 

RE: “OH COME NOW”: 
INTRODUCING REVOLUTIONARY 
NEW SEX TOYS 

“The Eva history made me think 
about 3-D-printing sex toys. In the 
privacy of your own home. The 
next wave of innovation. Sharing 
the designs might be ... well, 
interesting or limiting depending 
on your personal preference.” 
Darkness on wiRED.com 


RE: “FLYING BLIND”: 

THE FAA STRUGGLES TO 
UPDATE ITS TECH 
“If it ain’t broke, don’t fix it. 
Inefficiencies are a small price 
to pay in light of the near- 
daily news stories I see (often 
on wired) about such-and- 
such systems being hacked. 
These ancient systems have a 
proven 40-year track record.” 
Joel W on wiRED.com 


“It is NOT liberating to have 
your privacy violated without 
your consent. I have no shame 
in taking naked pictures of 
myself, and I wouldn’t want 
anyone to shame me for taking 
them in the first place. That 
said. I’m not going to widely 
distribute them.” 
sqwirk on wiRED.com 

“I agree that this is just the grow- 
ing pains of another nonsensi- 
cal cultural taboo that will most 
likely be nonexistent two gener- 
ations from now.” 
smthncivrr on wiRED.com 



RE: WIRED.COM’S 

unkempt but fun 

REDESIGN 

to be around; now 

“Thank God this is 

you’re just another 

done. 1 have loved 

austere, glassy- 

wired’s content 

eyed sophisticate. 

for a long time now. 

Seems the old 

1 used to go to 

staff packed their 

Barnes & Noble to 

unpolished individ- 

read the print ver- 

uality and brilliant 

sion. The website 

insubordination 
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and left the build- 

disappointment. 

ing. The new ten- 

This new design is 

ants kept the logo 

a vast improvement. 

but installed a 

The site is beauti- 

safe, formulaic art- 

ful and responsive. 

istry that distracts 

Finally worthy of 

without enticing.” 

your outstanding 

Bruce Curtis 

content.” 

via email 
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Brian Duffy via email 
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“Your new site 

. J 

“As a full-time Word- 

looks great! Much 

! Press designer, all 

needed rework 


I can say is wow- 
beautiful new site.” 

Matt Nelson on 
wiRED.com 

“wired’s new look is 
proof things can be 
over-invented. With 
a keystroke, your 
online magazine 
went from hipster to 
GQ trophy boy. You 
used to be slightly 


including that 
god-awful head- 
line font that never 
looked right. Pages 
look clean, read- 
able, and attractive. 
Now let me read 
and see if the meat 
tastes any better 
than it used to. If so, 
I may return after 
a long sabbatical.” 
Hong Son via email 
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INTRODUCING A HANDSOME FELLOW 
FROM DETROIT WITH THREE EYES. 



THE RUNWELL CONTRAST GHRONO. 


THE 47MM RUNWELL CONTRAST CHRONO WITH 3 EYE CHRONOGRAPH IN PVD GUNMETAL 
STAINLESS STEEL CASE, NAVY BLUE DIAL, DETROIT-BUILT ARGONITE 5030 MOVEMENT, 
AMERICAN-MADE SLATE BLUE LEATHER STRAP. BUILT TO LAST A LIFETIME 
OR LONGER UNDER THE TERMS AND CONDITIONS OF THE SHINOLA GUARANTEE. 


SHINOLA 

DETROIT 


Where American is made' 


NEW YORK • DETROIT - MINNEAPOLIS • CHICAGO • SHINOLA.COM • LONDON • LOS ANGELES • WASHINGTON DC 


Technology as a long-term 
investment opportunity? 

Our research says yes. 



lie”'- 


Anticipated increase 
in cloud-based software 
revenue by 201 8 ^ 

^564 billion 


Amount of cash tech companies have 
to invest or return to shareholders — 
the most of any sector^ 


Consider these technology funds for your portfolio 


FIDELITY® SELECT TECHNOLOGY PORTFOLIO 

FSPTX 

FIDELITY® SELECT IT SERVICES PORTFOLIO 

FBSOX 

FIDELITY® SELECT SOFTWARE AND 
COMPUTER SERVICES PORTFOLIO 

FSCSX 

FIDELITY® MSCI INFORMATION TECHNOLOGY INDEX ETF 

FTEC 


At Fidelity, we use our deep research 
capabilities to explore new technologies 
and bring you smart investing ideas. 

Get our full perspective and fund details now. 



FideUty. 


Fidelity.com/technology 
800.FIDELITY or call your Advisor. 


Before investing in any mutual fund, consider the investment objectives, risks, charges, and 
expenses. Contact Fidelity for a prospectus or, if available, a summary prospectus containing this 
information. Read it carefully. 

Past performance is no guarantee of future results. 

Stock markets are volatile and can decline significantly in response to adverse issuer, political, regulatory, market, or economic 
developments. Foreign securities are subject to interest rate, currency exchange rate, economic, and political risks, all of 
which are magnified in emerging markets. 

Telecommunication Development Sector (ITU-D), The World in 2014: ICT Facts and Figures. 

^International Data Corporation (IDC), Worldwide SaaS and Cloud Software 2014-2018 Forecast (July 2014); increase is from 2014 to 2018. 

^Moody’s Investors Service; total U.S. is $1 .65T, technology sector $564B. Total cash reserves for U.S. nonfinancial companies (excludes banks) through June 2014. 
Fidelity Brokerage Services LLC, Member NYSE, SIPC. © 2014 FMR LLC. All rights reserved. 689906.2.0 






TWO DESTiNATiQNs, both alike in name.* One is a storied island-city and merchant port 
turned tourist mecca, the other is a 40-story monument to chance built to lure Chinese 
whales across the Macao border. One merits an entire Unesco office, the other is a line item 
in annual reports for a multibillion-dollar multinational. Despite their differences, Venice 
and the Venetian Macao hotel share more than just nomenclature and Italianate facades— 
both are organisms that have been bred for tourism, inhaling electricity, water, and money 
while expelling garbage, CO 2 , and financially depleted people. — tim deck ant 


Venice (historical city center) 


The Venetian Macao (hotel) 


2.93 

square 

miles 


58,991 

people 


50.5 

miles 


5.8 billion 
gallons 


137 

gigawatt- 

hours 


55,500 
metric tons 
ofC02 


^WHAT, YOU’RE AN ENGLISH h4A«mR NOW? WE KNOW ROMEO ANO JULIET WERE IN VERONA. CLOSE ENOUGH. 


ANNUAL VISITORS 


ANNUAL TOURIST 
REVENUE 
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ALPHA 


ALPHA GEEK 

THE PERFECT 
RECIPE 

HOW EUGENIA 
CHENG MIXES 
COOKING 
WITH MATH 


CODY PICKENS 


EUGENIA CHENG is devoted to pure mathematics— an abstract field 
that is complex, largely theoretical, and scarcely mentioned in high 
school. Which makes her an unlikely candidate to bring math to the 
masses. *1 ''Math is a bit like art,” says Cheng, a senior lecturer at the 
University of Sheffield in the UK. "You can appreciate it even if you 
can't do it. But people have a phobia.” That's why she recently signed 
on as scientist in residence at the School of the Art Institute of Chi- 
cago. She wants to rid the world of math aversion. Now she has also 
written a book: How to Bake n: An Edible Exploration of the Math- 
ematics of Mathematics. *1 The idea for How to Bake n, out May 5, 
hit Cheng when she realized that food was a good teaching tool for 
getting college students to focus. One day, while trying to explain an 
aspect of algebraic number theory, she realized the concept would 
be best illustrated by combining blueberry jelly with yogurt. "I acted 
like I was on a cooking show, and the students immediately knew 
what I was talking about. It just took off from there.” *1 It worked so 
well that using food to teach math became the book, which attacks 
high-level math concepts in an approachable way. Cheng compares 
baking a fiourless cake to doing geometry on a curved surface instead 
of a fiat plane. It will still work without flour, but it will be a different 
kind of cake, just as geometry on a curved surface is a different kind 
of math— one that dispels common logic. *1 "Cake is magic, really. You 
put eggs and sugar and flour together, and it comes out as cake!” Cheng 
says. For her, math is just as magical. — brendan klinkenberg 



One man, one engine. 
One unrivaled drive. 


Introducing the all-new 2016 Mercedes-AMG GT S 





2016 Mercedes-AMG GT S shown in Solar Beam Yellow metallic paint with optional equipment. ©2015 Mercedes-Benz USA, LLC For more information, caii 1-800-FOR-MERCEDES, or visit MBUSA.com. 



ALPHA 


FLIGHT RISK 


VOLCANO PATROL 

A GLIDING DRONE 
THAT HAULS ASH 

NEAR AN ERUPTING VOLCANO is Howhere you Want to be: molten lava, 
air dense with asphyxiating ash. Up in the air, tiny shards of the air- 
borne glass can wreak havoc on planes, melting inside jet engines and 
blocking fuel nozzles. After an eruption, airlines sometimes call off 
flights because radar and satellites can't always predict where particles 
might do the most damage. So researchers are trying a new way to map 
airspace ash: fleets of autonomous gliders that collect and geotag sam- 
ples. *1 After hitching a ride on a plane, the NavSonde drone gets the 
heave-ho, releasing its retractable, servo-driven wings and rudder. As 
it floats through volcanic particles, the ash collector opens and closes 
at precise points so researchers know where each sample originated. 
And once the glider belly-flops to the ground, scientists can analyze its 
contents for density and ash type, learning exactly where it's safe to fly. 
Eventually, the NavSonde will collect all kinds of airborne troublemakers 
from dust storms, plumes of pollution, and even burning forests— glid- 
ing into the line of fire so we don't have to. —KATHERINE KORNEI 




COBAIN’S 

MASHUP 


Brett Morgen’s doc- 
umentary on Nirva- 
na’s frontman, Kurt 
Cobain: Montage of 
Heck, takes its name 
from what might 
just be the weirdest 
mixtape ever. The 
haif-hour audio coi- 
iage, which a 20-year- 
oid Cobain made 
in the iate 1980s, is a 
hodgepodge of cias- 
sic songs, rare noveity 
records, TV audio, 
nature sounds, scraps 
of demo materiai, 
and a few disgusting 
sound effects— it’s 
Cobain’s taient at its 
most cacophonous. 

— K. M. MCFARLAND 

AUDIO SAMPLES USED 
Telly Savalas, “The Men 
in My Little Girl’s Life” 
Traditional, “Ring 
Around the Rosie” 

Earle Hagen and 
Herbert Spencer, “The 
Fishin’ Hole” {The Andy 
Griffith S/?ow theme) 
Olympia Beer 
commercial 
The Hobbit {^977 
version) 

Saccharine Trust, 

“Remnants” 

Simon & Garfunkel, 

“The Sounds of Silence” 
The Monkees, “The 
Day We Fall in Love” 
Black Sabbath, 

“Sweet Leaf” 

Butthole Surfers, “Eye 
of the Chicken” 

Alan Mills and Joseph 
Raposo, Curious 
George Rides a Bike 
(1970 7-inch record) 

Van Halen, “Eruption” 
Peter Brown, 

“Do You Wanna Get 
Funky With Me” 

James Brown, “Hot 
Pants (Pti)” 


Cher, "Gypsys, Tramps, 
and Thieves’* 

Donny Osmond, “Go 
Away Little Girl” 

Bay City Rollers, “Rock 
and Roll Love Letter” 
Traditional, “Star Light, 
Star Bright” 

John Denver, “Rocky 
Mountain High” 

Oscar the Grouch, Bert & 
Ernie Sing-Aiong 
Dean Martin, “Everybody 
Loves Somebody” 

Winnie the Pooh and the 
Honey Tree (1966) 

Star Wars audiobook 
Kiss, Aiive! 

Dean Martin, “Little 
Green Apples” 

Eddie Bond, “Buford 
Pusser Goes Bear 
Hunting With a Switch” 
Sammy Davis Jr., “The 
Candy Man” 

Three Little Pigs (1933) 
Iron Butterfly, “In-A- 
Gadda-Da-Vida” 
Traditional, “Twinkle, 
Twinkle, Little Star” 

The Flintstones 

The Troggs, “Wild Thing” 

June Foray, 

Monster Shindig 
Jimi Hendrix, “Hey Joe” 
{Jimi Pi ays Monterey 
version) 

The Beatles, “Taxman” 
The Partridge Family, 

‘I Think I Love You” 

News report on Martin 
Luther King Jr.’s 
assassination 
Carroll O’Connor and 
Rob Reiner dialog from 
Aii In The Family 
episode “Judging Books 
by Covers” 

The Barbarians, “Are You 
a Boy or Are You a Girl” 
Butthole Surfers, 

The Shah Sleeps in Lee 
Harvey’s Grave” 

The Velvet 
Underground, 

‘New Age” 

Queensryche, “Queen 
of the Reich” 

Iron Maiden, “Run to 
the Hills” 

Froot Loops commercial 
“Cottleston Pie” 

(lyrics from the book 
Winnie-the-Pooh) 

Led Zeppelin, “Whole 
Lotta Love” 

Thor, “2045” 

The Jackson 5, “ABC” 
Black Flag, “Salt on 
a Slug” 

“Introduction to Manned 
Mercury Spaceflight” (on 

a record released with 
Hasbro’s Gl Joe Mercury 
Space Capsule) 

George Michael,“l Want 
Your Sex” 

Queen, “Get Down, 

Make Love” 

Nirvana, “Unidentified 
Demo” 
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touch the screen, 

can we feel the cat? 


Technology that simulates touch - 
a dream our software could bring to life. 


Innovative thinkers everywhere use 


INDUSTRY SOLUTION EXPERIENCES 











3DEXPERIENCE ■ '7'^!^ V'"', "*' 

It takes a special kind of compass to yiiderstem^ 
the present and na^gate the v 
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DRSSRULT 

S^^STEMES 


The 3DEXPERIENCE Company 


from Dassault Systemes to explore the 
true impact of their ideas. Insights from 
the 3D virtual world help companies 
develop technologies that use multiple 
human senses. Can we one day make a 
lion purr without entering the den? 




May 12, 2015 
New York City 
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SPACE TO GROW 

Brilliant, scalable cloud solutions 
to help you achieve spectacular growth. 



BUSINESS CONFERENCE 

IN PARTNERSHIP WITH 

MDC^Partners 

Where Greet Talent Lives 




LAFFING LEGACIES 

To create the mem- 
orable characters 
along the Trakk’s 
1,400-foot course, 
ride designers stud- 
ied Hersheypark’s 
own 108-year his- 
tory— particularly its 
fun houses from the 
1930s, one of which 
featured Laffing Sal, 
a creepy (but amus- 
ing) mechanical mas- 
cot who welcomed 
guests by, well, 
laffing. Sal shows up 
on the Trakk as 
a glow-in-the-dark 
throwback. 


SPIN CYCLE 

German manufac- 
turer Maurer Sohne 
designed the Trakk’s 
four-person cars 
to deliver a suitably 
unpredictable expe- 
rience. Each car 
features two pairs of 
back-to-back seats 
and spins freely 
360 degrees— but 
the exact pattern is 
determined by its 
passengers’ weight 
distribution. Switch 
up your seating and 
it’s an all-new ride. 


HERSHEYPARK’S NEWEST RIDE, the Laff Trakk, IS a roller 
coaster. But with its creepy clown gates, glow-in-the- 
dark scenes, and spinning cars, it’s really a fun house 
on wheels. And that’s the whole point. “In a traditional 
fun house, you couldn’t anticipate what was going 
to happen next,” says Matt Hockenbrock, the ride’s 
mechanical engineer. “Laff Trakk aims to capture that 
experience.” So when this Frankencoaster opens this 
summer, watch out for the tricks. — shirley li 


LIGHT SHOW 

Rather than undu- 
lating floorboards or 
revolving cylinders, 
the Trakk uses illu- 
mination to enter- 
tain folks. When cars 
round corners, riders 
happen upon glow- 
ing black-lit murals 
with scenes that 
include a house of 
cards, an eccentric 
snake charmer, and 
a tunnel of fire. 


DISTORTION 

MIRRORS 

Each ride lasts 
only 70 seconds, 
but when cars slow 
down toward the 
end, there’s ample 
time for guests to 
check out their sur- 
real reflections. 
What’s a fun house 
without a little body 
dysmorphia? 
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JARGON 

WATCH 

(POCKET 

EDITION) 


cortical modem n. / 'kdr-ti-kal 'mo-dam / A direct computer input to the visual 
cortex. It would augment reality, displaying a layer of data over the eyes. 

C-fu n. / 'se-,fu / Tofu made from insects. More nutritious than bean curd, less 
bad for the environment than meat. 3-D vaccines n. pi. / ’thre-'de vak-’senz / 
Injectable structures that program immune ceils to attack cancers and infectious 
diseases, azotosome n./ a-’zo-ta-,som / The cell membrane of a hypothetical 
life-form adapted to methane oceans of Saturn’s moon Titan. — jonathon keats 
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TISSOT T- TOUCH EXPERT SOLAR. TACTILE WATCH POWERED BY SOLAR 
ENERGY. OFFERING 20 FUNCTIONS INCLUDING WEATHER FORECAST, 
ALTIMETER AND COMPASS INNOVATORS BY TRADITION. 



TISSOT BOUTIQUES 

666 5TH AVENUE . NEW YORK 

45 WALL STREET , NEW YORK 

TI$$OT$HOP.CQM/STORE*LOCATOR 


TISSOT 


AVAILABLE AT AUTHORIZED RETAILERS 


LEGENDARY SWISS WATCHES SINCE 1853 
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STEVE COOGAN 


KATK^YN HAHN 


and BRADLEY WHITFORD 






ADVERTISEMENT 


SEND A HAPPYish GREETING 


Whether you want to iay iomethiiig deeply profoiiad or seriout ly hlunt, nothing rays 
“thinking of you** lie t ter than a handwritten note^ Share a few choice wordi courtesy 
of the new Showtime* Original Series HAPP¥iih. 


YOU'RE AS HAPPY RIGHT 
NOW AS YOU'LL EVER BE. 



DON'T 

I I FRIEND ME 
I I TWEET ME 
I I FOLLOW ME 


Designed In exclusive collahoracion with Terrapin Stationers. 














This past winter, the warm waters of El 
Nino hit the coral reefs in the Maldives 
hard. But assessing their destruction is 
tough when the primary tool for sizing 
up corals is a measuring tape wielded by 
a scuba-diving scientist. 'Tt's crazy how 
behind the times we are,” says Sly Lee, a 
former biological science technician for 
the US National Park Service. ''We can 
decode coral genomes, but we canT accurately track how fast the corals are degrading.” At least, no one 
could until Lee came up with abetter yardstick: a 3-D-modeling system that shows fine-grained changes 
in their surface area, size, and color. *1 To capture the corals, Lee applies the same method he and a team 
of researchers used in 2014 to create a 3-D model of the barnacle-ridden USS Arizona, sunk at Pearl 
Harbor. In December, before El Nino hit, Lee dove with a waterproof camera to take nearly 200,000 
images of the reefs from every angle. Then he uploaded the photos to Autodesk rendering software, 
stitching them together into a high-resolution model. Later this year, heTl return to the same corals, 
then use the before-and-after visualizations to see exactly how they have fared. And once the software 
gets more widely distributed, using divers everywhere to track coral degradation will be as easy as 
pointing and shooting. With enough contributions, Lee says, "we could create an online catalog of all 
the corals in the world.” So grab your snorkels, citizen scientists, and get snapping, — rag he l nuwer 


REEF RELIEFS 

3-D MODELS 
LET US SEE THE SEA 


WIRED made 
this 3-D print of a 
table coral photo- 
graphed in the 
Maldives. The 



pinkish 3- by 3-inch 
segment of PVC 
pipe (front left) is 
a size reference 
for the modeling 
software. 
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ADVERTISEMENT 


TRADE 


IN THE 


PALM 


OF YOUR 


HAND 

Are you interested in technology that enables 
you to trade like a rock star right from your 
pocket? If so, find out if TD Ameritrade’s 
Mobile Trader App is right for you. 


Of course, 
practice 
makes 
perfect. 


Ji^ 

^■r 


GET IDEAS- 

RESEARCH 

INVESTMENT 

Experiment with advanced 
order types or new ideas 
without risking a penny. 


^ START 

■i 


Sounds 
interesting, 
what exactly is 
paperMoney®? 


How do you 
feel about 
charts? 




Yes, but I find 
it difficult to 
make these 
decisions 
without 
research. 


A 




< — I 


Without 
them I’m 
nothing. 


I am 

more of a 
fundamental 
trader. 




GET SMART- 
ANALYZE THE MARKET 

Mobile Trader gives 
you over 300+ technical 
charts and indicators to 
comprehensively analyze 
your positions and watch 
lists from any location. 


ARE YOU 
LOOKING FOR 
AN EASIER WAY 
TO MANAGE YOUR 
PORTFOLIO 
ON THE GO? 


1 


r 


I have 

never really 
pondered this 
question. 




I don’t follow 
the herd. 


GET DATA- 
UTILIZE ADVANCED 
TOOLS G RESOURCES 

Don’t Fret! Access 
educational broadcasts 
and live-stream CNBC 
broadcasts. 



GET STARTED- 
TEST NEW TRADING 
STRATEGIES 

Access a simulated margin 
account funded with 
$100,000 in virtual money 
and see how your ideas 
might play out. 


Depends, can I 
safely explore 
before putting 
real money on 
the line? 


Whether you are a bull or a bear, a beginner or an expert, you can trade 
anywhere with the number 1 trading app in the app store.* 

Visit TDAmeritrade.com now to take charge of your portfolio and trade 
commission free for 60 days with a chance to earn up to $600 bonus. 


Ameritrade 


*The #1 trading app accolade applies to thinkorswim mobile, also known as TD Ameritrade Mobile Trader. 

paperMoney is for educational purposes only. Successful virtual trading does not guarantee successful investing of actual funds. 
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The people have spoken. 
And by spoken we mean 
downloaded. 

#1 trading app in the App Store. 


Number 1 for good reason. Trade equities, options, ETFs, futures, and 
even FOREX. Place advanced orders and access tons of chart stats. 


Open an account, download the app, and trade commission-free for 60 days. 
tdameritrade.com/mobile. 



Ameritrade 

you got this. 


Market volatility, volume and system availability may delay account access and trade executions. Offer valid through 4/30/15. Minimum funding (within 
60 days) of $2,000 required (up to 500 commission-free Internet-equity, ETF or options trades). Contract, exercise and assignment fees still apply. 
See Web site for details and other restrictions/conditions. TD Ameritrade reserves the right to restrict or revoke this offer at any time. This is not an offer 
or solicitation in anyjurisdiction where we are not authorized to do business. TD Ameritrade, Inc., member FINRA/SIPC. TD Ameritrade is a trademark 
jointly owned by TD Ameritrade IP Company, Inc. and The Toronto-Dominion Bank. © 2015 TD Ameritrade IP Company, Inc. All rights reserved. 
Used with permission. 











BLOODLUST 


HOWTO FEED 
BBEDB06 


THEY LOG K LI KE regular jars. For baby 
food, maybe. Or a collection of shells. 

But they are filled with tiny blood- 
sucking monsters. They're bedbugs, 
housed and fed as part of research 
to create a new kind of trap based on 
pheromones. Regine Cries and her 
husband, Gerhard, both biologists at 
Simon Fraser University just outside 
Vancouver, British Columbia, have per- 
fected a chemical lure capable of entic- 
ing bedbugs away from our mattresses 
and into traps. But science takes sac- 
rifice: Every Saturday, Cries rolls up 
her sleeves, slips olf her watch, and lets 
a thousand hungry bedbugs feast on 
her arms. *1 The lab's Plexiglas-walled 
bedbug colony has around 5,000 res- 
idents, which live in groups of about 
200 in glass jars covered with strips 
of fine mesh rubber-banded across 
the top. The security measures are 
important: "I don't want them at 
home, and I don't wish them on my 
worst enemy," Cries says. If even one 
pregnant female got out, the lab could 
be infested within weeks. *1 She feeds 

her batches of beasties by holding the 

jars upside down against the length of 
her forearm, letting the bugs' mouths 
(or, more specifically, their stylet fas- 
cicles) reach through the mesh to her 
skin. Luckily Cries' suffering is mild compared to most 
people— about two hours' worth of itchiness and swell- 
ing. (Gerhard has a serious allergic reaction to the bites.) 
A Canadian company is using their research to build a 
commercial trap that it hopes to bring to market this year. 
Which means it may soon be possible to send bedbugs to 
their doom, thanks to Cries' blood, sweat, and tears. Well, 
mostly blood. — michael Kingston 




The bedbugs 
are hungry 
when Regine 
Gries offers 
them her arm— 
It takes only 
10 minutes for 
them to nil up. 


CHARTGEIST 


What’s Holding Twitter Back 


Dick Costolo 



Interface 
only a 
power user 
could love 


#hashtag 

#overload 


really gloaty humblebrag 
in 140 characters 


Appropriateness of Mother’s Day Gifts 


Scented 


Family 

portrait 


Poop emoji 
necklace 


The Human 
Centipede 2 
on Blu-ray 


Sixer of PBR 


Flowers 


Candy 



Pina-colada- 


Scrapbooking 

supplies 


What to Expect From the Apple Car 


Easy in-car purchases 
(upgrade to Premium to 
drive on the highway!) 



Enough 
battery life 
to get 
you home 


Bezel- 
free wind- 
shield with 
fingerprint- 
retention 
technology 

Self-driving 


Self-satisfied 


KAMIL BIALOUS 


MORE SECURITY MORE UPTIME. 

CenturyLink is a trusted IT partner. 


CenturyLink's cloud infrastructure gives you a secure and reliable 
environment to run all your applications. With an industry-leading 
broadband network and custom communications solutions to help 
ensure your business is scalable and agile - you're free to focus 
on what's next for your business. 




CenturyLink* 

Business 


centurylink.com/link 

Data • Voice • Cloud • Managed Services 


Your link to what's next 






Cornstarch 


Formulas for dry 
shampoo vary by 
brand, but they all do 
the same thing: sop 
up grease. Your scalp 
secretes a mixture of 
lipids called sebum, 
which makes tresses 
oily after a few days 
sans shower. White, 
powdery cornstarch 
binds to sebum’s 
fatty-acid chains 
through weak elec- 
tric interactions 
called van der Waals 
forces. Don’t want 
to drop $10 on dry 
shampoo? DIY by 
dusting your roots 
with a bit of that 
cornstarch you’ve 
got in the pantry. 


Denatured 

Alcohol 


Mined for centuries 
from Kao-ling, a hill in 
southeastern China, 
this soft clay absorbs 
grease and cloaks the 
shine of unwashed 
locks. Its hydrous 
aluminum silicates 
coat hair strands, ere- ' 
ating a matte look. ] 
The US military has J 
adopted a less superE 
ficiai application for 
the stuff— Quick- 
Clot Combat Gauze, 
a surgical bandage 
impregnated with 
kaolin. Its negatively 
charged aluminosil- 
icate nanoparticles 
activate proteins that 
trigger blood clotting, 
which builds a barrier 
between flesh and air.' 


Ethanol blended 
with other chemi- 
cals (usually meth- 
anol) produces a 
noxious, flamma- 
ble brew that ends 
up being an excel- 
lent solvent for corn- 
starch and kaolin. 
The liquid alcohol 
suspends solids 
without dissolving 
them and carries the 
oil-absorbing parti- 
cles out of the bottle. 
It evaporates quickly 
after it hits hair roots 
and absorbs body 
heat— the endother- 
mic process creates 
a cooling effect that 
soothes an itchy, 
l^rty scalp. 


Laminaria 

Saccharina 

Extract 


Obstetricians some- 
times insert a lam- 
inaria stick (made 
from a type of brown 
algae) in the cervix 
to induce labor— it 
absorbs moisture and 
expands, aiding dila- 
tion. Brown algae also 
makes for a decent 
sebum sponge. Sup- 
pliers farm the algae, 
chop it up, and treat it 
in a solution of water, 
glycerin, and other 
stuff they wouldn’t 
disclose to extract 
this ingredient. 


Magnesium 

Stearate 

This anticaking 
agent coats the sur- 
face of starch mole- 
cules to keep them 
from clumping— one 
of starch’s favor- 
ite leisure activities. 
Magnesium stea- 
rate is also the culprit 
behind bathtub rings; 
magnesium and cal- 
cium in water swap 
ions with sodium 
stearate in soap to 
formthe waxy solid 
that clings to your tub. 

Liquefied 
Petroleum Gas 

Most people opt for 
spray-on dry sham- 
poo, which uses a 
propellant to force 
chemicals out of 
the can and nebu- 
lize them into a fine 
mist. After the US 
government banned 
ozone-layer-killing 
chlorofluorocarbons 
in the late ’70s, LPG 
became the go-to 
alternative. With a 
boiling point below 
0 degrees Celsius, 
LPG is kept around 50 
psi in the bottle to pre- 
serve its liquid state. 
Don’t use this stuff by 
an open flame— LPG 
is highly flammable, 
so you could end up 
with your hair on fire. 
—ANNIE SNEED 



They satisfy your right foot 
and your left brain. 



#1 selling diesel car brand in America.* 

Why has Volkswagen sold more diesel cars in the U.S. than every other brand combined? Because when 
your mind says efficiency** and your foot says power, only Volkswagen TDI® Clean Diesel technology 
gives you the option of both. Fuel efficient. Not fun-deficient. The Volkswagen TDI Clean Diesel family. 
With the Touareg that gets up to 765 highway miles per tank and five other turbocharged models that 
get 40 highway mpg or more,^ there^s one for everyone. Isn't it time for German engineering? 

T^lfCleon 
I Ul Diesel 



Das Auto. 


*Based on IHS Automotive, Polk U.S. new total registrations for CY1 987-Aprll 201 4 for VW competitive body styles (Sedan, Coupe, Hatchback, Convertible, Station Wagon, SUV). Excludes Vans and Light Trucks. **See www.fueleconomy.gov for EPA 

estimates. Your miieage will vary and depends on several factors, including your driving habits and vehicle condition. 765-miie range based on 29 highway mpg EPA estimates for a 201 5 Touareg 3.0L TDI®, 8-speed automatic transmission and 
a 26.4-gallon fuel tank. 31 clty/46 highway mpg (2015 Jetta 2.0LTDI® Clean Diesel, 6-speed manual transmission). 30 city/45 highway mpg (2015 Golf 2.0LTDI® Clean Diesel, 6-speed manual transmission). 31 clty/41 highway mpg (2015 
Beetle 2.0LTDI® 6-speed manual transmission). 30 city/40 highway mpg (2015 Beetle Convertible 2.0LTDI® 6-speed manual transmission). 30 cl1y/44 highway mpg (2015 Passat 2.0LTDI® Clean Diesel, 6-speed manual transmission^ EPA 
estimates. Your mileage will vary and depends on several factors, including your driving habits and vehicle condition. ©201 5 Volkswagen of America, Inc. 




90 PERCENT OF U.S. DISCO BALLS ARE MADE IN LOUISVILLE // "HAPPY BIRTHDAY TO YOU" WAS CREATED BY SISTERS MILDRED AND PATTY HILL IN LOUISVILLE IN THE 
19TH CENTURY // THE CITY OF LOUISVILLE HAS MORE THAN 120 PARKS // KENTUCKY DERBY ATTENDANCE IS TYPICALLY 2 TIMES HIGHER THAN AT A SUPER BOWL 


WIRED CITIES 

lOnSVIlLLKEtiTlICKY 

HORSES, BOOZES LABYRINTHS 



A THOROUGHBRED HORSE COMPETING IN THE DERBY CAN GO FROM □ TO 40 MPH IN JUST 3 STRIDES. 



“On the Urban Bourbon 
Trail, sample the ways 
bourbon has influenced 
our dining scene— we 
even use our signature 
drink in ice cream 
and salad dressing.” 

—Louisville mayor 
Greg Fischer 


“Loo-UH-vuHL,” KENTUCKY’S biggest city, 
supplies one-third of the world's bourbon— 
and barrels of whiskey outnumber people 
in the state. All that liquid gold gets put to 
good use every May in mint juleps, the sig- 
nature cocktail of the Kentucky Derby. This 
year is the 141st running of Louisville's incred- 
ibly profitable horse race; in 2014 the Derby 
raked in $186.6 million in wagers. Impressive, 
but still just a drop in the tumbler compared 
to Kentucky's booming bourbon industry, 
which grossed $3 billion last year, up 67 per- 
cent since 2012— or about 937.5 million mint 
juleps, by our calculation. — bryan lufkin 



See 


Thunder Over Louis- 
ville kicks off Derby 
season with one of 
North America’s big- 
gest pyrotechnic 
shows, using 60 tons 
of firework shells 
and 250 tons of 
launching tubes in a 
28-minute lawn- 
chair-vibrating spec- 
tacular. The city’s 
Urban Bourbon Trail 


is a booze crawl that 
promises up to 150 
varieties of Ameri- 
ca’s sole native spirit 
at each stop. Just 10 
minutes across the 
river, in Indiana, the 
390-million-year-old 
fossil beds at Falls 
of the Ohio State 
Park make up one of 
the biggest Devonian 
fossil collections in 
the world. 



THOMAS PDRDSTDCKY 


Do 


Mega Cavern’s man- 
made subterranean 
labyrinth beneath 
the city’s highways 
sprawls for 17 miles, 
housing the only 
underground zip line 
course in the US and 
a 320,000-square- 
foot bike park. Maker 
and designer haven 
FirstBuild offers tin- 
kerers a workshop 
to create next-gen 
home appliances, 
like an oven that 
scans food barcodes 
and automatically 
sets cooking method, 
time, and temp. The 
Belle of Louisville, 
America’s oldest 
operating steamboat, 
turns 101 this year. 
But with regular river 
cruises, featuring 
an onboard dance 
floor and sound 
system, this beauty’s 
still got it. 



Eat 


Dig into Louisville’s 
signature sandwich, 
the Hot Brown- 
open-faced, turkey- 
and-bacon-filled, 
drenched with 
cheesy bechamel— 
at the Brown Hotel. 
Visit Kaiju, a dive bar 
and music venue with 
a Japanese monster 
theme that serves 
up a rotation of craft 
beers. Open for 77 
years, Zanzabar 
offers pizza, booze, 
live music, and 
weekly pinball tour- 
naments in a 
vintage arcade. 


MAY 2015 


O 


Q O B 




of 


your comfort zone this weekend. 


From Hilton Austin to DoubwTree SuMf by Hilton Lexington 


you II never run out of plocee for your taste buds to g^o exploring 




Always get the lowest price* on your vocation, only when you book direct at 

g HILTON.COM ^1-800-HILTONS Q HILTON HHONORS APP 


Hilton 


CL UK) 


|i»n ;2lf^ home 


«i 

Hiltwi 


Hilton 


H[HiDn,corn to l«im mare obauit our Sest Price Guorunlee. 



Fonts 


Languages 


T 

English 

1 

Armenian Mandarin/ 

I Cantonese 

Turkish | 

I I 

Hebrew German 

24-hour ^ 
period 
in May 
2014 


Time span 


5,000 

years 


It nods to 
a videogame 
audience 
but uses 
games’ visual 
fanguapein 
awaytnat 
isn’t alienating 
to people 
who aren’t 
huge fans.” 

Christopher Brand, 
Crown Publishing art 
director, on the cover 
design of Ernest Cline’s 
gaming nostalgia trip, 
Armada, out in July 


Yes, you’re allowed to read books 
in the fall too. Here’s what’s coming 
after school starts, -neel v. patel 



Far-flung 

locations 


j Space (like, all of it) — Earth 

Italy — Mexico — Singapore — US' — Zambia 




The Golden | 

Compass Graphic 
A/ove/, Philip Pullman 1 

The Heart Goes Last, 

Margaret Atwood [ 

Ancillary Mercy, Ann 

Leckie 

Perchance to Dream: 
Selected Stories, 

Charles Beaumont 

Green Eorfh, Kim j 

Stanley Robinson ! 

Made to Kill, Adam | 

Christopher 1 
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MARCO GORAN 
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BODY WASH 


FOR A FRESH, INVIGORATING CLEAN 




ISLAND 

• DOV WASH A 


NIGHT 

VOOiY WASH 

AN iNWiaaflATUHa f NAONANCC 


FOREST 

■ aor WASH 

AW rWV«tf«*AT>W« rAAaNANCC 


THE FRESHEST 
START 


THE FRESHEST 
START 


THE FRESHEST 
START 


RUB HERE TO TRY THE EXQUISITE NIGHT FRAGRANCE 

• o 




3 Q& A 

PAOLO 

BACIGALOPI 

The Windup Girl 
was a killer debut, 
cementing Paolo 
BacigalupPs reputa- 
tion as the ultimate 
political, sophisti- 
cated sci-fi writer. 
Then he ...wrote 
some books for kids. 
They were good, but 
they left some fans— 
OK, me— wishing 
Bacigalupi would get 
back to paying atten- 
tion to, well, us. And 
now he has: Out 
in May, The Water 
Knife centers on 
Phoenix and Las 
Vegas in a near- 
future, desiccated 
American Southwest. 
IPs just as apocalyp- 
tic as his first book. 


more political, and 
though it didn't seem 
possible, angrier. 

—ADAM ROGERS 

You write about a 
pretty grim future. 

Do you think it will 
actually happen? 

If you read my books, 
we're all going to 
shit. I guess I feel I can 
leave the optimism 
to the marketing 
departments of major 
corporations. They've 
got it covered: 

''The future is fine. 
Just keep shopping." 

So you’re writing 
political sci-fi? 

Without question I 
have an agenda, and I 
can play out thought 
experiments: Here's 
a version of our lives 
in the future. You now 
have the opportu- 
nity to make different 
decisions and vote for 
different politicians. 

Is that why you 
detail the causes of 
your apocalypses? 

A lot of apocalyptic 



literature doesn't 
engage with what 
went wrong. But 
you don't break the 
future just to have 
a thrill ride. The 
whole point of writ- 
ing a broken future 
is to say, "Let's 
not break it this way. 
Let's not do this." 

Your books all 
seem to happen 
along the same 
timeline. Is there a 
Bacigalupiverse? 

I deliberately say 
I'm not writing in 
the same universe, 
because I don't want 
the baggage. But 
yeah, there's a pack- 


age of obsessions 
that build a certain 
future. Almost every 
one of the futures 
I have is not one my 
characters would 
have chosen for 
themselves. They're 
always like, "God- 
damn, if we'd just 
done something dif- 
ferent a bit further 
back." I'm always 
a little melancholy. 



4 Awards Season The authors behind the summer 
sci-fi we long to hold in our four-phalanged alien 
hands (see our reading list below) have won a ton of 
awards. Here’s a rundown. — N.v.P. 


SCI-FI’S 9 BIGGEST AWARDS 

O NOMINATIONS Q WINS 


Hugo 


Nebula 


Arthur C. Clarke British Fantasy John W. Campbell 



5 OUR SUMMER READING LIST: Early Riser, Jasper Fforde (June); Nova, Margaret Fortune (June); Time Salvager, 

_ Wesley Chu (July); Ar/nodo, Ernest Cline (July); Speak, Louisa Flail (July); The Dark Forest, Cixin Liu (July); 

Aurora, Kim Stanley Robinson (July); Three Moments of an Explosion: Stories, China Mieville (August); The End 
of All Things (Old Man’s War), John Scaizi (August); Radiance, Catherynne M. Valente (August) 


Circles of Trust 

Find your next read with 
the power of Venn. 



Dark Orbit, 

Carolyn Ives 
Gilman 


Star Wars: 
Dark Disciple, 

Christie Golden 


Fantasy 



The League of 
Regrettable Super- 
heroes, Jon Morris 


The Wright 
Brothers, David 
McCullough 


□ □ m 





THE INTERNET OF EVERYTHING 

presents 

the last traffic jam 

We’re building the internet of Everything for connected cities. So smarter cars 
and roads equipped with sensors will use our highly secure cloud to keep traffic moving. 
It's a greener, safer, easier future. Where the roads always flow, 
cisco, com/thelasttrafficjam 

illlillli 

CISCO. 

TOMORROW starts here. 


©2015 Cisco ard/or its affiliates. Ail tights reserved 


AIRFRANCEV^ 

FRANCE IS IN THE AIR 


^ A M' 




RENDEZ-VOUS IN PARIS 

Or in more than 1,000 destinations thanks to one of the largest 
networks in the world with KLM and our SkyTeam partners. 


AIRFRANCE KLM 


AIRFRANCE.US 
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ELECTRIC WORD 



THE INTERVIEW 

Damon Lindelof and Brad Bird discuss 
a brighter tomorrow. 


BY CAITLIN ROPER 


MAY 2015 


SAWDUST 


ELECTRIC WORD 


INTERVIEW 



Bird (left) and Lindelof’s 
kinship is predictable— but 

ID S Q still palpable. 


□ LLYWOOD 15 full of 

frenemies, but Bmd 
Bir(i and Damon 
Lindelof are a rare 
pair of mutual 
admirers. Director 
Bird always knew 
he'd love an episode of Lost when- 
ever Lindelof, the show's cocreator, 
was listed as writer in the opening 
credits. And Lindelof's adoration of 
Bird, which he describes as ''Chris 
Farley-esque," goes all the way back 
to Family Dog, Bird's 1993 animated 
TV series. They finally met in 2008, 
at the premiere of Speed Racer— 
introduced by composer Michael 
Giacchino, who had worked on Bird's 
The Incredibles and Ratatouille, as 
well as Lost Their first film together, 
Tomorrowland, starring George 
Clooney and Britt Robertson, hits 
theaters in May. Though it shares 
a name with a world at Disneyland 
(the home of Space Mountain) and 
is financed by the studio, the idea 
for the film came from an original 
concept— and it was an especially 
challenging project for the pair. 
We listened in while they talked 
about collaboration, the Cold War, a 
vision for a non-dystopian future, and 
the ultimate Imagineer, Walt Disney. 



WIRED: What’s the first project the two of 
you worked on together? 

BIRD: I was diYQQXmg Mission: Impossible- 
Ghost Protocol, and I got into a tight spot 
where we had filmed the movie, basically, 
but there were a few narrative things that 
were really bothering me. And Damon was 
available to come in for a month and do some 
uncredited screenwriting. 

LINDELOF: I think what Brad is trying to say 
is, when you have clarity problems or you S 
need questions answered, you get Lindelof. I 
[Laughter] ^ 

BIRD: Yes, well, I like to go against type. ^ 

LINDELOF: Exactly. S 

BIRD: There was very little wiggle room in ^ 
these scenes because they had to fit into all < 
the stuff that had already been shot. It was | 
a very elaborate Rubik’s Cube. And Damon i 

o 

just made it happen. It really impressed me. S 


& 


GABRIELA HASBUN 


MAY 2015 





OVERSEAS 
AND IN TOUCH 


Join us and save with new options 



Stay connected with Verizon's new global voice, text and data bundles, now 
starting at only $15 monthly access when added to a domestic plan. Plus get 
unlimited access to select Wi-Fi hotspots outside the U.S. 


CALL: 1.800.899.4249 | CLICK: vzw.com/global | VISIT: vzw.com/storelocator 


Our Surcharges (incl. Fed. Univ. Svc. of 1 7.4% of interstate & int'l telecom charges (varies quarterly), 1 8C Regulatory & 95C Administrative/line/mo. & others by area) are in addition to monthly access 
& not taxes (details: 1.888.684.1888); gov't taxes & our surcharges could add 6% - 44% to your bill. Activation/upgrade fee/line: $40. IMPORTANT CONSUMER INFORMATION: Subject to Oust. Agmt, 
Calling Plan & credit approval. Up to $350 early termination fee/line. Offers & coverage, varying by svc; see vzw.com. © 2015 Verizon Wireless. 




^ OPIUM 

People, Technology. Data, Act ton. 


HEALTHIER IS HERE 

What’s ahead for health care? Lots of people debate it, yet real 
change requires more than just talk. The time is now for decisive 
and practical action. As a health services and innovation 
company, we power modern health care by combining data and 
analytics with technology and expertise. The result is what we 
call Healthier, and it’s impacting every part of the system: from 
hospitals, doctors and pharmacies, to health plans, governments 
and employers. That’s a future we’re excited about. 


optum.com 
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So how did Tomorrowland come to be? 

LINDELOF: I was familiar with Brad's history at Disney as an animator and his 
love for Walt, having listened to a lot of his DVD commentaries on his mov- 
ies. We talked a lot about Imagineering over a lunch on Ghost Protocol. When 
I started talking about Tomorrowland, I said Fd love to make a project that 
recaptured that idea of an optimistic future, which has become completely 
and totally absent from the landscape. 

BIRD: At one time the future was consistently presented as this bright thing 
where all these problems were going to be solved. I remember that feeling of, 
wow, starvation will be solved and the air will be clean, weapons will be obso- 
lete. And gradually that vision has just been nibbled away until it's basically 
not there. What's in its place is this very dark, negative version that everyone 
seems to have accepted. Damon and I kept looking at each other and asking, 
what changed it? And is it possible to get back to it? 


How clearly had you visualized the world of the movie when you jumped 
into writing it? 

BIRD: Damon had been working with a guy named Jeff Jensen to craft this 
whole history. 

LINDELOF: We spent six months just building the world. A lot of it was based 
on actual research we were doing about the history of the Walt Disney Com- 
pany and, in particular, Walt's futurism and 
the 1964 World's Fair. We started to wonder: 

What if there was something more to the 
World's Fairs? What if they were actually 
stealth conventions for the most creative 
artists and inventors and scientists that the 
world had to offer? 

Bi RD: I loved that idea that the dreamers get 
together, away from the politics that brought 
them together, and ask, ''What do we actually 
think?" The movie would have been two days 
long if we tried to make it about all that stuff. 

But those conversations fueled the movie. 



Did you worry about the cynicism of today's audience who think every 
future involves children battling to the death and zombies? 

BIRD: Well, you align yourself with the audience's view, the way you under- 
stand it, and then you take on the questions. So one of our lead characters is a 
17-year-old girl who is very bright and is confronted with negativity on all sides. 
LINDELOF: The movie has to acknowledge the dystopia that you're talking 
about. And it also has to acknowledge that we love it. In fact, I think you just 
inadvertently pitched the obvious next progression. 

BIRD: Can I pitch a title? The Hunger Brains. 

LINDELOF: Vxom Planet of the Apes to the Mafrzx movies, the future is some- 
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HEALTHIER IS HERE 

As a health services and innovation 
company, we power modern health 
care by combining data and analytics 
with technology and expertise. 
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INTERVIEW 


thing that happens to us. Brad and I wanted to have a character 
say, ‘Tm going to make the future happen— Fm not going to let 
the future happen to me.'' 


Was there a moment when you thought, uh-oh, where is this 
story going? 

LINDELOF: The downside of having all this time to build the world is 
that you need to pack it into a two-hour story. Jeff and I did a lot of 
that early story work, but then Brad and I wrote the script together. 
And in any process with a degree of innovation, you make a lot of 
mistakes and you forget what it is you're trying to say. 

BIRD: I've never had a project be so finicky. The line between too much 
information and not enough was razor thin. It was like, 'Too much 
... not enough ... too much" and then "oh there, don't move— that's 
it." But look, original movies of any size are an endangered species. 
Familiarity is all the rage. So if you're doing something that doesn't 
have its rhythms preset, everybody's a little bit uncomfortable. 


ANGRY NERD 


Tomorrowland is a problematic world at 
Disneyland— anything presented as “The 
Future” is immediately dated, right? 


Caitlin Roper 

(@caitlinroper) 
wrote about 
the resurgence 
of Disney 
Animation in 
issue 22.11. 


BIRD: One of the last things Walt did was 
rebuild Tomorrowland; it reopened in 1967, 
six months after he died. And by design it 
was a pain in the ass: It was the only land 
that had to always be under construc- 
tion, because the future is always shifting. 
Michael Eisner's answer to that was to put 
it all in Jules Verne's time, so it wouldn't 
have to change. So now people don't think of 
Tomorrowland as cool— it's a future that's 
locked in stasis. One of my fantasies with 
this project is that it might inspire Disney 
to get re-excited about the idea of contin- 
ually giving people who visit the park a 
glimpse of what could be coming. 
LINDELOF:! think one of the real reasons for 
all these dystopian movies, TV shows, and 
videogames is that it's just easier to wreck 
things than it is to build something new. 
BIRD: I see Walt Disney as the epitome of a 
dreamer. He was a very forward thinker. If 
we captured even a glimpse of that in this 
movie, we will have succeeded. M 


STARS ARE 
RUINING 
MY HEROES 


Dearest Marvel: The sentient, psychopathic robot Ultron is 
one of my favorite villains, and I was overjoyed to hear he was 
the big bad of May’s Avengers; >)ge of Ultron. Like all citizens 
of the world, I love James Spader, so having him deliver the 
voice of the CG character seemed like a brilliant move. The 
problem is, Ultron sounds not like an evil automaton but an 
aging Brat Packer— which is the unfortunate result of this 
horrid trend of casting A-list actors as animated characters! 
Worse, it means less work for full-time voice actors. How will we find and nurture 
the next June Foray, Billy West, or Cree Summer? (If you had to Google any of those 
people, just give up on life.) But I mostly just find it distracting when a familiar voice 
comes out of a CG character’s mouth. I could forgive Vin Diesel as Groot, but when I 
buy an Imax ticket only to spend two hours identifying the celebs behind the simulacra, 
something is very wrong. So here’s what we’re going to do, Hollywood: Establish a 
union that all voice roles are cast from. Sorry, all you pretty faces, but it’s time to stop 
stargazing and focus on the best pipes for the job. This one’s for you, Mark Hamill! 



Everything Is 
Awesome 
How we can all 
be like Lego master 
builders. 

J. C. HERZ 



IN THE LEGO MOVIE, an 

epiphany transforms 
Emmet, the everyman 
hero, into a master 
builder. Seeing Lego part 
numbers superimposed 
on every brick in his uni- 
verse, he realizes that, for the first time, he can 
build incredible designs from his imagination, 
with no instructions. *1 This scene triggered 
my own epiphany. I realized what sets mas- 
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ter builders apart: They dive deep. They can name every piece of what 

they're building. Suddenly it seemed inevitable. That database must 
actually exist Ninety seconds of web searching later, I found Rebrickable. 

Using a list of Lego sets you own, Rebrickable will generate a list of 
other sets you can build (including brilliant hobbyist designs), with 
links to instructions. If you have Star Wars sets, you can see that you 
only need 14 additional gray, white, or burgundy bricks to build a Star 
Wars ARC -170 starfighter, pod racer, or Imperial troop transporter. 

Auto-exporting that parts list to brick-merchant aggregator Brick- 
Owl and browsing its virtual aisles is akid-in-a-candy-store experi- 
ence. A rotor assembly: Add to cart! Robot legs! Yes! Lego mini-figure 
falcon wings? Never knew they existed, awesome! You can easily 
import these orders back into Rebrickable, so the next time you hit 
What Can I Build? the list of possible designs is resifted to refiect 
the addition of those new pieces. 

This is when the insanity begins. Because when you have custom- 
ized project recommendations and a just-in-time sourcing system, 
you realize you need inventory control. Otherwise, it'll take 10 min- 
utes to find the piece you need, and that's no fun. 

As a kid, I didn't spend that much time with Lego. But as a par- 
ent, I'm one of those people who can spend ridiculous money at the 
Container Store. I like to categorize things, then see all the things, in 
well-organized containers, displayed to refiect a well-thought-out 
taxonomy of form and function. Neatness isn't the payoff. The plea- 


sure lies in creating a system of classification: 
What is the right way to formulate categories? 
When do categories fork into subcategories? 
Is there a sequence that makes better sense? 

As it turns out, the dream parent-child 
combo for Lego isn't father-son. It's a little 
boy who loves to build new things and a mom 
who loves being able to put her finger on any 
one of 68 part types in less than 20 seconds. 

“I need a 2 -by-1 slope," the little boy says. 

‘‘k standard slope or an inverted slope?" 

"Inverted." 

""Got it. Here ya go." 

Watching my 5-year-old download instruc- 
tions and build cars, trucks, and space vehi- 
cles, tweak them, and substitute parts. I've 
realized there's an important step between 
just following instructions and being able to 
improvise. The scaffold to expertise is hav- 
ing lots of instructions but not having all the 
pieces. If you don't have a piece that'll attach 
to the bottom of a small brick to hold a wheel, 
you can't build a motorcycle. When a kid pores 
over half a dozen downloaded instructions for 
motorcycles and makes that determination, 
he's figured out something about the design 
process, something that helps him to impro- 
vise and later to build without instructions. 

This is how people learn to cook. It's how 
they learn to code. They start with ingredi- 
ents, techniques, pieces. When they want to do 
something different, they find recipes, refer- 
ences, ways of going about it. They learn what 
is essential and what can be substituted or 
left out. They develop knowledge about how 
the pieces combine. They invest themselves 
in the activity. Lego, for its part, has officially 
blessed Rebrickable, because Lego appears to 
grasp this: Kids who download new instruc- 
tions every day spend more time with their 
bricks and get excited about Lego robotics 
camp. Deep inquiry nurtures focus. Intention. 

What I've learned from Rebrickable is the 
importance of intention, and how it defines 
a person's online experience. Without inten- 
tion, it's easy to waste hours on social media 
and feel empty or leached out. With inten- 
tion, online media doesn't keep you in the 
shallows. It takes you deeper into whatever 
you want to learn. It brings you closer to the 
more expert version of yourself. Whatever 
your intention is, that is the special piece 
that unlocks all the rest. 


I know that sounds like a cat poster. But 
it's true. DQ 
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24/7 Protection. Exceptional Savings. No Annual Contracts. 
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Tech experts like CNET call SimpliSafe "better, smarter 
home security.. .an outstanding value." Here's why: 
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'/' Award-Winning Protection traditional companies charge 
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a FREE Keychain Remote! 
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From architecture and interiors to fashion and travel, 
design touches every aspect of our lives. As part of our 
AD360 Advisory Board, you'll get to share opinions on all 
things design with the Architectural Digest Promotions 
department. You'll also receive insider information on 
AD events and have the chance to win cool design prizes. 

Help shape the design conversation. Join us at 

AD360AdvisoryBoard.com 
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Q: 

We name other planets' 
moons, so why haven't we 
named our own? 


BY JON MOOALLEM 



WELL, THE MOON DOES technically havG a name: “the moon ” 
You're assuming its name is generic for the category. But 
the moniker is actually exquisitely specific; until Gali- 
leo discovered the moons of Jupiter four centuries ago, 
ours was one-of-a-kind. That is, its name became the name of the 
category and only started to seem like a lame non-name over time: 
We forgot how very beautiful and wonderful it is. *1 So in short, your 
question is based on an ignorant and, frankly, kind of disrespect- 
ful misunderstanding. But don't feel bad! It happens all the time, 
according to Pamela Redmond Satran, who, with Linda Rosenkrantz, 


founded Earth's premier baby-naming web- 
site, Nameberry.com, and has authored mul- 
tiple books on the subject, including The 
Baby Name Bible and the very avant-gar- 
de-sounding Beyond Jennifer & Jason. 

When I spoke with Satran, she asked me 
to consider a baby-name equivalent of “the 
moon"— a name like John. It has been used 
so widely, for so long, even spun off into 
labels for other things, like a toilet, that it 
has started to feel utterly lackluster and 
unspecific. 'Tt just becomes a generic word 
designating a male person," she said. A guy 
□ BE] looking for a prostitute is a john. An anony- 

mous dead guy is John Doe. Often there's a 
cyclical nature to this; it takes about a hun- 
dred years for those names to get rediscov- 
ered and feel fresh again, Satran said. But, 
then again, recent generations of parents 
seem to be getting more and more intoler- 
ant of that sort of ordinariness. 

It feels like there's more riding on a name 
now. Just look around, Satran said. ''We're 
a name-happy culture!" Every zoo in Amer- 
ica seems to be holding a contest to name its 
new baby giraffe, she told me. Weather ser- 
vices are naming every conceivable kind of 
storm. Meanwhile, we are reaching deeper 
for unique names to give those things— often 
into esoteric, overlooked storehouses of 
names. A prominent source right now hap- 
pens to be astronomy. 

All of a sudden, Satran said, names like 
Andromeda and Cassiopeia are flaring up 
on her radar. Venus Williams has made the 
name Venus "feel more possible now." Erykah 
Badu has a kid named Mars. Actor Chris Noth 
named his kid Orion. An hour after we got off 
the phone, Satran sent me a news story about 
people in Russia naming their children Moon. 

So what Satran helped me understand is 
that your superficial dissatisfaction with 
our moon's name, and your yearning for 
something more expressive, is totally hip 
and zeitgeisty. Wanting to rebrand our moon 
is as thoroughly modern a preoccupation as 
bone broth. The only way forward, it seems, 
would be to call the moon Grayson or Tate or 
Hermione or Richard, then rename it again 
a hundred years from now when someone 
feels that name's too boring and raises the 
issue again. As for me, I find something won- 
derfully reassuring about the moon just 
being the moon while our opinions of it, 
down here, wax and wane. M 
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MAKEiECHHUMAN 

THERE'S NO TIME LIKE THE PRESENT TO SHAPE THE FUTURE. 

NOKIA AND WIRED took the maketechhuman conversation to TED, asking global experts, 
“How would you nnake tech serve hunnanity and not the other way around?” The debate 
focused on whether Al is the most intelligent path, whether mankind must improve itself 
before innovating further, and whether all progress is good progress. A big first step is 
to make sure we’re in the driver’s seat, controlling tech’s future instead of seeing where it 
takes us. Watch the conversation and weigh in on the debate: wired.com/maketechhuman 
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MAKE HUMAN 

THERE'S NO TIME LIKE THE PRESENT TO SHAPE THE FUTURE. 


“Al could be the last thing the 
hunnan race ever creates.” 

JOHN D. 

“Hunnan augmentation is the 
next great step forward.” 

KATE L. 

‘Technology will divide society.” 

MARK M. 

“It’s not possible to provide 
technology with a moral 
compass.” 

WILLIAM T. 

“Gender and ethnic diversity 
in technology is part of 
the solution.” 

LISA A. 


0 Tell us what you think. ^ 

Jot it down here and 
share on Instagrann with 
#maketech human 


What excites or u/ 

3bout Where tech “sT'T- 
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■ When tech firms I 

simulate humans, it gets 
creepy fast. 



I RECENTLY RETURNED from a vacatioH to find that Google's algo- 
rithms had created a customized slide show of my trip. I hadn't asked 
for one. But the company's software robots apparently noticed I'd 
traveled somewhere and taken a flurry of photos, which likely indi- 
cated I'd been vacationing. Now, I actually enjoy some of Google's 
simpler customization tools, like autocomplete. But this unbid- 
den slide-show curation seemed too humanlike. The machine had 
anticipated desires I didn't have yet. I actually yelped when I saw 
it. *1 Recent experiments suggest that I'm not alone in my discom- 
fort. Golin Strong, a marketing consultant in the UK, storyboarded 
several high tech customization scenarios, ranging from the sim- 
ple (targeted direct mail) to the sophisticated, like health insurance 
companies crawling info on your food purchase habits to adjust your 
premiums. When he showed the scenarios to subjects, he found 
that the more personalized the services got, the more people liked 
them— until they got too personalized. Then they seemed freaky. 
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If you're a cartoon fan, you'll recognize 
this problem. As animated humans get more 
and more realistic, viewers like them more 
and more. But if they become nearly per- 
fect, we rebel. The eyes aren't quite dewy 
enough, the skin looks zombified. We plunge 
into what Masahiro Mori famously called 
an ''uncanny valley" of disgust. Simulating 
humans is hard. 

Now all kinds of high tech firms are run- 
ning into uncanny- valley problems, because 
they too are in the business of simulating 
human affairs. Their algorithms are sifting 
through our data and trying to interact with 
us in human-seeming ways, like Google's 
vacation slide show. Take, for example, the 
airline Qantas. The company fed personal 
information about high-value passengers to 
flight attendants. Unfortunately, their new 
omniscience came across as creepy rather 
than helpful. Even the simulation of food 
tumbles into the valley. If you feed someone 
a stick of artificial food that is yellow and 
tastes like banana, they'll enjoy it. (Gool, a 
fake banana!) But when Gornell engineer Jef- 
frey Lipton 3-D-printed food that emulated 
the texture of banana too, people described 
it as disgusting. It was too close to reality. 

Such is the dilemma facing today's mer- 
chants of simulation. We humans are exqui- 
sitely sensitive to nuances, from food to social 
and emotional relations— "the soft stuff," as 
my friend sociologist Zeynep Tufekci calls it. 
The more closely technology tries to mimic 
the things human beings do, the more we'll 
notice the tiny things it gets wrong. 

So the trick is not to try. Pixar, which pro- 
duces consistently appealing movies, could 
generate lifelike characters if it wanted to. 
But "they don't push it all the way," says David 
A. Price, author of The Pixar Touch. They 
intentionally keep their humans cartoonish. 

Greators of today's customization wares 
should hew to the Pixar principle. Instead of 
pushing personalization that's more com- 
plex, pull back. The last thing Twitter should 
do, for example, is offer Facebook-style news- 
feed filtering. Its users value the simplicity 
of the raw feed; a custom algorithm is social 
media's version of zombie eyes. Tech com- 
panies should offer simple tools that do one 
thing well rather than 10 subtle things all at 
once. Hollywood doesn't attempt that any- 
more, but Silicon Valley looks more and more 
uncanny every day. M 
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I’VE BEEN A Canon patriot ever since I purchased my first F-1 
back in the ’70s. But I began to lose faith when the company 
let three years elapse without producing a rival to Nikon’s won- 
derful 36.3-megapixel D800. However, now Canon has a con- 
tender: the full-frame, 50.6-megapixel EOS 5DS. Native ISO 
reaches up to 6400 and allows for shooting in very low light 
with minimal noise. At lower ISO settings, the files have insane 
resolution, subtle tonal gradation, and enough detail to gen- 
erate a razor-sharp 40- by 60-inch print. Couple that powerful 
sensor with one of Canon’s incredible Series II lenses— espe- 
cially the 24-70mm f/2.8L zoom ($1,999) or the 85mm f/1.2L 
portrait lens ($2,099)— and there’s no denying that the DSLR 
world has just made a profound leap forward, -dan winters 
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iPhone 6 Lens 



With 2X Telephoto 


HEAD-TO-HEAD 

SHOOTTOTHRILL 


Amp up your Instagram game and augment your iPhone’s 
unblinking eye with one of these kits. -Christina bonnington 



Moment Case 

BEST FOR: Shooters 
who miss the tactile 
feel of a real camera 

Add a dash of analog 
magic to your phone. 
The Moment Case 
turns your iPhone 6 
into something closer 
to a traditional camera, 
complete with a real 
shutter button— a half 
press locks focus and 
exposure, a full one 
snaps a shot Moment’s 
2X telephoto and 
18mm wide-angle lens 
($100 each) attach 
to a built-in metal 
bracket Mount a strap 
and wear it around 
your neck like a true 
shutterbug. 

$69| plus lenses 


Olloclip 


BEST FOR: Creative 
iPhotographers who 
need lots of options 

Olloclip makes three 
glass-lens systems 
that slip onto the 
top of the iPhone 6 
and iPhone 6 Plus. 
Choose between a 
clip with three macro 
lenses, one with a 
2X telephoto lens, 
or a 4-in-1 set that 
includes two macro 
lenses, a fish-eye, 
and a wide-angle 
lens. Each works with 
both the rear- and 
front-facing cameras. 
Naked phones only, 
though— unless you 
buy Olloclip’s match- 
ing $30 case. 

$70-100each 
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Saving People 
Money Since 1936 



that’s before there were 
personal computers. 


GEICO has been serving up great car insurance and 
fantastic customer service for more than 75 years. Get a 
quote and see how much you could save today. 

geico.com 1 1-800-947-AUTO | local office 



Some discounts, coverages, payment plans and features are not available in all states or all GEICO companies. GEICO is a registered service mark of Government Employees 

Insurance Company, Washington, D.C. 20076; a Berkshire Hathaway Inc. subsidiary. © 2015 GEICO 




Enough with the snapshots of your cat and your eggs 
Benedict. There’s real life happening outside your door- 
go document it. -michael galore 


Dial in these 
camera settings 
and you’ll 
be locked and 
loaded for street 
shooting. 

f/5.6 

Hil'Illlifl 1/125 sec 
IHSB 400 
IJiHIHl 8 feet 


Aether Field 
Jacket 


Old-school photojour- 
nalists favored coats 
with deep pock- 
ets for stashing film 
canisters. Aether’s 
Jacket not only has a 
vintage vibe, it also 
keeps you comfy in 
inclement weather. 
And the pockets? Fill 
them with SD cards, 
charging cables, and 
granola bars. 

$550 


Filson Harvey 
Messenger Bag 


Filson consulted 
street photo legend 
David Alan Harvey 
to design this over- 
the-shoulder bag. 
Padded inserts pro- 
tect your gear, rain- 
shooing flaps keep it 
dry, and unobtrusive 
style doesn’t scream, 
“I’m about to go 
paparazzi on you!” 
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Gordy Camera 
Strap 


A wrist strap is essen- 
tial for patrolling the 
grid. Not only will 
it protect your third 
eye from knocks 
and drops, it’ll keep 
your camera where 
it belongs: in your 
hand, with your fin- 
ger working the shut- 
ter. Gordy’s leather 
straps are handmade 
in Washington. 

$18 
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Olympus OM-D 
E-M5 Mark II 


Almost any small 
camera will do for 
shooting on the 
street, but we like 
this new Micro Four- 
Thirds rig. Advanced 
image stabilization 
keeps your shots 
crisp, manual con- 
trols letyou change 
settings quickly, 
and the articulating 
screen flips up— per- 
fect for sneaking 
candids from the hip. 

$1i100 [body only] 
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Olympus M.Zuiko 
25-mm f/1.8 Lens 


A big zoom lens puts 
strangers on edge. 
Leave the giant glass 
at home and mount 
this compact, versa- 
tile prime lens from 
Olympus. It takes 
a great portrait but 
has a wide enough 
angle to capture the 
hustle-bustle. The 
max f/1.8 aperture 
means it can slurp in 
light at night too. 

$400 
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Welcome to Withings Home™. 

Withings Home is the world's first DIY smart security camera with integrated air quality sensors. It keeps an eye on what 
can be seen and what moves while also keeping tabs on unseen hazards in the atmosphere around it. Home boasts 
distortion-free optics, x1 2 zoom with pan, tilt and auto enhancement, 1 35° angle of view, night vision, an easy to use app, 
interactive cloud-based review, and much more. But on the outside? All you see is a simple, elegant design that fits 
unobtrusively into any space. Withings Home is the world's first truly complete personal smart security system. 
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AMAZON 
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SHOOT 

Your phone’s camera isn’t just “good enough.” It’s great. ProCamera 

With the right apps, it can be incredible, -david pierce 



#cheatday 



latte art a dog we saw blurry thumb pic yet another selfie 


Stop fixing your 
photos in post. Use 
ProCamera’s huge 
set of manual con- 
trols— everything 
from exposure and 
focus to ISO and 
white balance— and 
get it right the first 
time. The app’s slow 
shutter settings 
make for great night 
shots, ms / $5 


VSCO Cam 


The best start-to- 
finish photography 
app you’ll find any- 
where. The simple 
interface has easy 
controls for adjusting 
focus and exposure. 
The set of built-in fil- ■' 
ters do far more than 
Just add a retro haze. 

ms, ANDROID / FREE 

EDIT 



Darkroom 


One word: Curves. 
This feature lets you 
adjust RGB channels 
separately, Just like 
in Photoshop. Also, 
every edit gets saved 
as you work, and you 
can undo as far back 
as you want, ms / 

FREE, $3 UPGRADE 
FOR CURVES 


Snapseed 


It’s been around 
forever, but Google’s 
Snapseed remains 
one of the most pow- 
erful mobile photo 
tools. Get finicky with 
your edits, or Just tap 
the Automatic button 
and let the algorithms 
work their magic, 
ms, ANDROID / FREE 


Q •• 

SAVE 


OneDrive 


There are a thousand 
ways to back up 
your mobile photos 
to the cloud. Few 
offer you as much 
free storage as One- 
Drive, and none has 
a better interface 
for scrolling through 
memories, ms, 

ANDROID, WINDOWS 
PHONE / FREE 


Flickr 


It’s not the best app 
for shooting or edit- 
ing, but with a free 
terabyte of storage 
and access to one 
of the biggest online 
communities of pho- 
tographers, Flickr 
becomes the perfect 
place to dump abso- 
lutely everything, 
ms, ANDROID / FREE 



Storehouse 


This app lets you 
group your photos 
together to tell a 
story. Arrange them 
into a gallery and add 
text for some behind- 
the-scenes commen- 
tary. Your vacation 
snaps just became 
1,000 percent less 
boring, ms / free 


SOOpx 


You got it: The Shot. 
The one you want 
everyone to see. Put 
it on SOOpx, where 
it’ll be shown off in 
all its glory. Then 
poke around and get 
inspired by all the 
people taking bet- 
ter pictures than you. 
ms, ANDRDID, WIN- 
DDWS PHDNE / FREE 
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PHOTOGRAPHY 


KODAK TRI-X FILM 




ROLLNODEL 


For 61 years, this workhorse of photojournalism has been capturing 
our beautiful, terrible world in stark black and white, —dan winters 


WHEN EASTMAN KODAK introduced 35mmTri-X back in 1954, it 
quickly became the go-to black-and-white film among photojour- 
nalists. With its wide latitude— it could be shot at ISOs ranging from 
50 all the way up to 3200— Tri-X could handle nearly any situation, 
from war zones to the urban jungle. Don McCullin's iconic image of 
a shell-shocked US soldier in Vietnam? Tri-X. Sebastiao Salgado's 

hellish vision of Brazilian gold 
mines? Tri-X. The film represents 
photography's raw underbelly, 
and it stamps its unmistakably 
gritty authority on everything it 
records. The visceral physicality 
of its translation of light into 
silver is something that can be 
mimicked, but not matched, with 
digital technology. Though Tri-X 
has gone through a number of 
manufacturing permutations 
over the decades, the film's char- 
acter— its versatility and distinc- 
tive grainy quality— remains 
unchanged. It continues to be 
widely used today, and with luck 
it will continue to document our 
world well into the 21st century. 



$5 per roll 


& 


DAN WINTERS 


MAY 2015 
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YOUR TOOTHBRUSH WOULD 
LIKE TO HAVE A WORD WITH YOU, 


Presenting the new Oral-B electric toothbrush 
with Bluetooth connectivity. 


Oral-B's latest electric toothbrush connects to the Oral-B app on your smartphone. The result? 
You'll get real-time feedback on your brushing. You'll know if you're brushing too hard, if you've 
brushed long enough and even if your brushing habits have improved over time. The Oral-B 
SmartSeries delivers clinically proven superior results, so you won't wonder if you're getting 
a superior clean*, you'll know. Experience the innovation at oralb.com. 


Oral-B: the brand used by dentists worldwide. 


§ Bluetooth' 


*vs, a regular manual toothbrush 

life opens up with a healthier mouth 



©Procter & Gamble, Inc., 2014 






SAUE THEN ALL. 
IT DELETE 


Never trash a photo. You could be throwing away a piece of your true self. 

THE PAST 12 MQNTHS sucked. Over that Span I lost iTiy grandmother, a cMldhood Mend, 
and a colleague. Grief is a weak spring; if there's not enough time between blows, 
you don't bounce back. You just keep getting pushed down. Soon even a minor bum- 
mer could conjure deep sadness. I took comfort in photos: some dug out of boxes but 
most unearthed online. *1 One particularly low evening, I sat on the couch reading 
my departed friend's blog. I'd read it before— beginning to end, a river that spanned 
years and documented her battle with illness. This time I just scanned for images. 
I sat there frozen. My wet face locked into the glow-cone of my laptop, captivated 
by an unexpected solace: candid photos. *1 The posed pictures didn't do it for me; 
they felt like someone else, effigies at best. But in the side shots and reflections, the 
thumbnail in a screencapped FaceTime chat, I felt like I was really seeing her. It was as 
if those frames contained a forever-spark of her 
life. *1 "A posed image can never be the same as 
when someone's guard is down." So said Costa 
Sakellariou, a photography professor at Bing- 
hamton University whose course I took the 
summer of my second junior year. I enrolled 


in it to make up credits that I was 
too busy getting wasted to accrue 
during the regular academic year 
(helluva student, this guy), but the 
experience ended up being really 
important to me. 

Costa would have us use manual 
film cameras for street photog- 
, We'd set our aperture to a 
aylight-friendly f/16, prefocus at 
feet, then go downtown to ambush 
edestrians. "A candid photograph 
aptures the intersections of life," 
d say. Well, he said something 
that back then, but he said 
xactly that when I called him to 
alk for the first time in 15 years. 
He's still at Binghamton, his stu- 
ents still shoot film (mostly), and 
e's not super-sanguine about the 
irection photography is taking, 
t's too controlled, too curated, too 
onceptual. "Teople have chosen to 
the random elements," he 
If you look at your Instagram 
Bed, you'll see he's right. Though 
hotos on ephemeral platforms like 
napchat are less carefully con- 
tructed, the Internet's permanent 
ecord is full of poses and setups. 
This got me thinking about my 
hotographic legacy. I post about a 
alf-dozen pics a week— mostly on 
istagram, mostly staged. When I'm 
gone, my survivors will only know 
the artful shots of motorcycles, 
fourth-take selfies with my wife, 
scenic vistas, and the #dogsofwired. 

But I take dozens of pictures. I 
ambush my wife when she's passed 
out and text her the photos. I take 
pictures of us playing backgam- 
mon. I snap shots when I'm screw- 
ing around with friends. I take 
photos of things I want to remem- 
ber. These unpublished images are 
every flavor of bad: blurry, poorly 
framed, unflattering, uninterest- 
ing. But they are an honest record 
of my life— because that camera 
in my pocket is with me and pay- 
ing attention almost all the time. 

So after that awful/wonderful 
evening, I made a pact with myself: 
I don't delete photos anymore. I 
got the largest-capacity iPhone, 
upgraded my Dropbox account, 
and uploaded every pic I could find. 
I use the Carousel app to organize 
them— it batches images by date 
and captures location. 

When I go, if anyone cares to they 
can see it all— my real, lowercase-f 
timeline. Because I'll never stop 
shooting. DQ 

£'m«z7joe(a)wiRED.com. 
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FOR INCREASED PRODUCTIVITY. 




com 


800 - 207-2881 


Users of the VARIDESK® height-adjustable desktop standing 
desk report experiencing an increase in energy levels 
and productivity*. And because VARIDESK comes fully 
assembled, vt/orks v/ith existing furniture, and ships 
immediately, it's an easy and affordable vt/ay to quickly 
transform your office into an Active Office. So stand up 
for more productivity with VARIDESK. 

ADJUSTABLE • AFFORDABLE • NO ASSEMBLY 


EASY UP 




US Patent #8671853 | US & Foreign Patents Pending 


*AccDrding to VARIDESK August 20U Customer Survey: N=760. 


©2015 VARIDESK* All Rights Reserved 



Morgan Stanley 


Capital Creates 
More Commerce 


New technology can make even small businesses big. 
E-commerce leader Alibaba Group built an online and mobile 
marketplace connecting small businesses to customers in 
China and beyond. Morgan Stanley helped take the company 
public, leading a $25 billion IPO — the largest in history. 
Alibaba’s subsequent growth is helping fulfill the company’s 
ambition of giving rural communities access to goods and 
services once considered out of reach. Across the globe, 
we’re working to advance the technologies that help more 
people to prosper. Capital creates change. 

morganstanley.com/alibaba 




The Next List 


Meet the Unsung Geniuses Who Are Shaping the Future of Business 

PHOTOGRAPHY Joulex plus; 

ILLUSTRATIONS .LsTigte 9 0 _The Rjse and Fall of Silk Road, Part 1 9 e .Time, Peace 1 0 s _Mad to the Max 
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YOU DON’T KNOWTHEM, BUT YOU KNOW THEIR WORK: theengrOSS" 

ing Netflix show, the effortless interface on the Nest thermostat, 
the cloudware that seamlessly processes your online payment. 
For all this and more you can thank the unsung doers of the busi- 
ness universe. The women and men you're about to meet aren't 
C -level honchos (mostly), and they're not marquee names or 
conference talking heads. These 20 (OK, 19 plus two brothers) 
are building the products, the tools, and the fun stuff that will 
power the world of tomorrow. They're what's next . 




YokyMatsuoka 
Giving Tech Brains 


fl G E _43 0 L E _VP of technology and 

analytics c o m p a n Y_Twitter 




Yoky Matsuoka is the artificial intelligence expert who taught Nest’s smart 
thermometer howto learn— to program itself to keep your home at just 
the right temperature. A MacArthur “genius” award recipient for her ear- 
lier work building prosthetics, including a hand that responded to sensor 
signals similar to those put out by the brain, Matsuoka is a polymath. She 

has studied computer science, 
electrical engineering, neurosci- 
ence, robotics, and mechanical 
engineering, and she combines 
elements of each to rethink the 
relationships humans can have 
with technology. In 2009, while 
she was director of the Neurobi- 
otics Laboratory at the University 
of Washington, Google tapped 
Matsuoka to help build Goo- 
gle X, its experimental lab. Nest 
recruited her in 2010 to build its 
smart software. The company 
was acquired by Google in 2014. 
Now Matsuoka is ready for her 
next challenge. In March she left 
Nest and made plans to join Twitter after taking some time off. “With the 
combination of technology and neuroscience,” she says, “there are so 
many things we can achieve.” And with artificial intelligence becoming 
integral to everything from health care to social media feeds, you can 
thinkof Matsuoka as one of the future’s chief architects. — jessi hempel 



Yael Maguire ^ mm. 
The Internet y| 

via Laser H 


A G e_40 R 0 L E^Engineering director 

c 0 M P A N Y^Facebook Connectivity Lab_ 
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Inside a lab at Face- 
book, Yael Maguire 
is constructing 
lasers, satellites, 
and solar-powered 
drones. It’s part of 
an effort to build 
hardware that can 
deliver the Internet 
to the many places 
on Earth that don’t 
have it. There is a 
certain full-circle 
elegance to the fact 
that Maguire is lead- 
ing this effort: He 
spent the first two 
years of his Face- 
book career helping 


the company design 
the computers, net- 
working gear, and 
data centers that 
underpin its online 
empire. Now he has 
been charged with 
delivering those 
computational riches 
to vast swaths of 
Africa, Asia, and 
Latin America. The 
company wants to 
“connect the uncon- 
nected,” Maguire 
says. The world gets 
more Internet. And 
Facebook gets more 
users. —CADE metz 
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Howto deliver the Internet with ... 





Satellites 

In areas where pop- 
ulations are sparse, 
Facebook's satel- 
lites will transmit 
Internet signals to 
base stations on the 
ground; these sta- 
tions will then use 
wire lines or cellular 
networks to share 
the feed. 


Drones 

For more densely 
populated regions, 
hovering solar- 
powered drones 
(batteries included 
for nighttime flying) 
can more readily 
blanket an area with 
Internet access. 


Lasers 

Maguire and his 
team are explor- 
ing sending data 
with infrared lasers, 
which use parts 
of the spectrum 
that typically 
go unused. ''It's 
like a really fancy 
TV remote," 
Maguire says. 




FOOD SCIENCE 


A: 


DanZigmond 
From Bits to Bites 


A G e_46 R 0 L E^Vice president of data. 

COMPANY _Hampton Creek 
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Companies like 
Amazon, Facebook, 
and Google col- 
lect unprecedented 
amounts of data 
while running their 
shopping sites, 
social networks, 
and global search 
engines. And they’ve 
developed new tech- 
niques capable of 
rapidly analyzing all 
this digital informa- 
tion. When I was at 
Google, that’s what 
I did. I analyzed data. 
At YouTube, this 
helped us discover 
that the site could 
generate revenue 
without annoying 
users if we showed 
ads that could be 
skipped after a few 
seconds— a basic 
formula that the 
company still uses to 
make billions of dol- 
lars. *1 Today I work 
for Hampton Creek, a 
San Francisco startup 
that’s using plant 
proteins to rebuild 
food. We’ve already 
used proteins from 
the Canadian yellow 
pea and an American 
variety of sorghum 
to build a better mayo 
and a better cookie. 
Now we’re compil- 
ing a database of 
all known plant pro- 
teins— one day it 
could span 18 billion 
of them. Thanks 
to many of the same 


software tools and 
techniques I used at 
Google, we can mine 
this data to model 
the creation of new 
foods. Our biologists 
have already cata- 
loged and analyzed 
thousands of pro- 
teins, running about 
30 biochemical 
and even culinary 
tests on each of 
them. By expanding 
this catalog and fold- 
ing in data describ- 
ing how some of the 
proteins interact, we 
can identify combi- 
nations likely to pro- 
duce enjoyable foods 
and pinpoint what 
will give us the right 
tastes, textures, 
and colors. Then we’ll 
focus our lab efforts 
accordingly. *1 Uber 
is using data to opti- 
mize transportation. 
Airbnb is using it to 
streamline lodging. 
New startups are 
using it for everything 
from houseclean- 
ing to fashion. We’re 
using data to make 
healthy food that’s 
delicious and afford- 
able. This kind of 
data science started 
with online giants like 
Google. But it’s mov- 
ing everywhere, -as 

TOLD TO CADE METZ 
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62 % Portion of the world's population not yat online 




CHINA 

Hugo Barra 
A New Philosophy 
for Smartphones 


flGE_38 R 0 LE_Vice president, 

Xiaomi Global coMPANY_Xiaomi 
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When Hugo Barra 
left Google in 2013 
for Chinese smart- 
phone maker 
Xiaomi, some ana- 
lysts wondered why 
he was leaving his 
perch at Android for 
what most regarded 
as an Apple copy- 
cat. But now Xiaomi 
is the largest hand- 
set manufacturer 
in China and the 
third-large St in the 
world. And it's clear 
that the company 
is more than just an 
Apple clone; it's a 
true mashup artist 
borrowing strate- 
gies from a hodge- 
podge of tech titans 
to create a business 
model perfectly 
suited to emerging 
markets. *1 Xiaomi's 
handset designs 
were "inspired" by 
the iPhone, its OS is 
a highly customized 
version of Android, 
and, like Amazon, 
it sells hardware at 
cost to win long- 
term customers. Its 
community man- 
agement strategy is 
downright Reddit- 


esque: Volunteer 
moderators scour 
Xiaomi message 
boards, bringing 
worthy ideas to the 
company's attention. 
And its rapid release 
schedule borrows 
from the lean startup 
philosophy: The 
company distributes 
a new version of 
its OS every week, 
often incorporating 
features that users 
have suggested. 

One of Barra's 
favorite examples: 
Xiaomi made the 
flashlight app acces- 
sible from the home 
screen after a 
teenager complained 
that his drunken 
fumbling awoke his 
parents. *1 This 
isn't a gimmick. As 
Xiaomi pushes 
into India, it's hiring 
local engineers to 
build apps and cus- 
tomize the OS— then 
it will adjust based 
on customers' 
reactions. "We have 
a very tight and 
fast feedback loop," 
Barra says. That 
gives Xiaomi a real 
advantage in the 
global mobile indus- 
try. Maybe it's time 
other companies 
started copying it. 

—JASON TANZ 
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Cindy Holland vs. Roy Price 
Original Content Face-Off 


Web TV is finally getting interesting as rivals Netflix and Amazon duke it 
out. They’re creating genuinely good shows, proving that no matter 
who wins the battle, the rest of us will enjoy the spoils. Here’s how the 
new titans of television stack up. — issie lapowsky 





age_46 R 0 LE_VPof original 
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^ 136% 

Increase in 
Xlaomi ' s share 
of the Chinese 
smartphone 
market between 
2013 and 2014 



TOTAL ORIGINAL SERIES 

Approximately 17 

12, including pilots going to series 

TOTAL 

10 Emmys, 2 Golden Globes j 

AUAROS 

1 2 Golden Globes 

BIGGEI 

David Fincher, House of Cards, 

Emmy: Directing for a Drama Series 

ST WIN 

Transparent, Golden Globe: Best 

TV Series, Musical or Comedy 

BIGGEST FLOP 

Marco Polo. It’s no Gome of Thrones. 

Betas. It’s no Silicon Volley. 

HOW THEY UET NEW PROJECTS 

Netflix applies its algorithms to 
an idea for a new show or script, 
analyzing genre, subject, plot, 
actors, creators, and more, to help 
predict which shows will have 
the biggest audience. Then it turns 
those ideas directly into series. 

Amazon posts pilots for new 
series on its streaming service and 
approves a select few based 
on feedback from viewers and crit- 
ics and, as Price says, on whether 
“there’s a group of people for which 
this could be a favorite show.” 

ORIGINAL PROGF 

Roughly $300 million in 2014 

CAMMING BUDGET 

About $100 million in Q3 of 2014 

MOST OMG MOMENT FROM A SERIES 

House of Cords, season 2, 

“Chapter 14”: when Zoe Barnes 
teaches us all an important 
lesson on subway safety 

Transparent, season 1, pilot: 
when Sarah Pfefferman 
lays eyes on her father, as 

Maura, lipstick and all 

THOUGHTS ON THE FUTURE OF TELEUISION 

‘It’s going to be a huge, diverse, 
and vibrant marketplace. ButI 
wouldn’t predict the end of broad- 
cast television Just yet.” 

“Watching television is going to be 
more tailored to you. Everything 
inconvenient or annoying about it 
will be innovated away.” 

BIG-SCREEN 

The Netflix original Crouching 

Tiger, Hidden Dragon II: The Green 
Legend will hit select Imax 
screens in August, and itjust might 
be the first of many big-screen 
releases. “We’re serious about an 
investment in feature film.” 

AMBITIONS 

Amazon will produce 12 movies in 
2015, to debut in theaters weeks 
before they’re on Prime Instant 
Video. “The death of film has been 
greatly exaggerated. We could 
make the market for independent 
film much more robust.” 
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AUGMENTED REALITY 


RonyAbovitz 
See the Hidden World 


A G e^44 R 0 L E^CEO/founder 

c 0 M p A N Y^Magic Laap, 
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any believe that aug- 
mented reality and vir- 
tual reality could usher 
in the next big shift in 
how we use computers. 
The ability to place sen- 
sors everywhere and process the volume of data 
they produce, coupled with advances in com- 
puter vision, makes it possible to create better 
immersive environments and believable layers 
of digital images on top of the physical world. We 
saw this last year with Oculus Rift and this year 
with Microsoft's Project HoloLens. Ever since 
Google led a $542 million investment, everyone's 
waiting to see if Magic Leap will be the best yet: 


This secretive startup is the brain- 
child of Rony Abovitz, who claims 
to be using a different technology 
to achieve its effects. *1 He believes 
that one of the early uses of Magic 
Leap will be games. Eventually, 
though, the tech will infuse itself into 
every experience, he says. ''Imag- 
ine you are walking in China and all 
the billboards are in English and at 
the restaurants, as the people are 
talking to you, there are live subti- 
tles," he says. "You don't even realize 
you are in a computer." A biomedical 
engineer by training, Abovitz was 
heavily influenced by Wars and 

has said the surgical arms his first 
startup produced were like bringing 
the movie's droids to life. In 2013 he 
sold the company, Mako Surgical, for 
$1.65 billion and turned his attention 
to Magic Leap. Now he must make 
good on the concept videos he has 
sent whizzing around the web. While 
Abovitz may love fantasy, investors 
prefer reality. —JE SSI hempel 



$592 million 


The total amount 
of funding Maglo 
Leap has raised , 
uhloh Inoludes 
the $542 million 
Investment led by 
Google In Ootober. 




How Deep Linking Works 


Startups like Qulxey, URX, and Uurb use 
deep linking to make apps as Interoon- 
neoted as the ueb. Say you're doing an 
ACTIUITY like planning a dinner. You 
NEED a reolpe. Type "pasta amatrlolana" 
into a deep linking engine, which tun- 
nels into your APPS to deliver RESULTS: a 
recipe from the Eplcurlous app, complete 
with a shopping list of ingredients. 
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SEARCH 

Tomer Kagan 
The Action Hero 


A G E _3 1 R 0 L E _CEO/cofounder 

C 0 M P A N Y _QuiX6y 



A 

Apps are the oppo- 
site of the web, 
right? Closed instead 
of open, self- 
contained rather 
than connected. 
Enter Tomer Kagan, 
cofounder and 
CEO of Quixey, a five- 
year-old startup 


that’s using a tech- 
nology called deep 
linking to make the 
stuff that happens 
inside apps as inter- 
connected as the 
web. The thought is 
that this will unlock 
apps’ true potential. 
Instead of search- 
ing for pages, Quix- 
ey’s engine hunts 
for actions. Search 
“Thai food” in the 
Quixey app, for 
example, and it will 
deliver links that 
go straight to the 
screen in another 
app, like OpenTable, 
where you can make 


a restaurant reserva- 
tion or order ingre- 
dients. “How do 
you do that on Goo- 
gle?” Kagan asks. 

To be fair, Google is 
hard at work on this 
problem too, and for 
good reason. The 
desktop web has 
become secondary 
to mobile apps; com- 
puting happens out 
in the world, not just 
in your seat. A link 
needs to do more 
than connect you to 
information— it 
needs to connect 
you to action. 
—MARCUS WOHLSEN 
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Megan Smith 
Silicon Valley Goes 
to Washington 

A G e_50 R 0 L E_Chief technology officer 

EMPLOYED BY U.S. Govemment 


Her official title is chief 
technology officer 
of the United States. 
But think of Megan 
Smith as tech’s chief 
evangelist in govern- 
ment. *1 It’s a role 
President Obama 
takes seriously. When 
she started the job 
last September, they 
met regularly to for- 
mulate her priorities. 

“I think of it as an 
architecture Job or an 
instigationjob,” Smith 
says. She came with 
real tech cred: Previ- 
ously, the MIT-trained 
mechanical engineer 
was in charge of new 
business development 
at Google. *1 Smith’s 
mandate is broad. 

Her team advises 
the president on sig- 
nificant tech topics 
like patent reform, 
privacy issues, and 
net neutrality, as 
well as the regulatory 
reform that could 
allow entrepreneurs 
with good ideas 
to advance them 
more quickly. She 
promotes and encour- 
ages top talent to 
Join the United States 
Digital Service, which 
places teams of 
tech experts on gnarly 
problems like fixing 
HealthCare.gov. 

“If we’re the country 
that makes Amazon 
and Facebook and 
Twitter, why can’t 
the federal govern- 
ment have websites 
and digital services 
that are awesome?” 
she asks. *1 Smith’s 
legacy, however, may 


come from a new 
effort called TechHire, 
which she hopes will 
funnel more women 
and people of color 
into tech Jobs. “How 
do we scrub every- 
one into the future 
of our country?” she 
asks. Smith is trying, 
by working with 
community colleges 
and companies 
from a slew of cities 
to help train a more 
diverse workforce. 

-JESSI HEMPEL 


Lucy Peng 

Teaching China’s Shoppers 
How to Spend 


ROLE CEO COMPANY 


Ant Financial 


China’s emerging middle class 
has billions to spend. But few 
have access to banks or much 
trust in online retail, which 
traps their purchasing power 
under a mattress. Ant Finan- 
cial— a spinoff of the retail 
colossus Alibaba— is changing 
that cautiousness. *1 Run by Ali- 
baba cofounder Lucy Peng, the 
divisionbegan as an outgroAVth 
of Alipay, the company’s ver- 


sion of PayPal. Since then, it has expanded to 
include a money-market fund, a peer-to-peer 
lending service, and a micro-loan program. 
The company is also developing Sesame Credit, 
which v\hll assign credit scores based on Alibaba 
customer data, making it easier for hundreds 
of millions of Chinese to get loans. *1 Alibaba 
clearly hopes that all these services will make 
Chinese consumers more comfortable spend- 
ing money on its platform. But Erik Gordon, a 
business school professor at the University of 
Michigan, says the company is also introducing 
them to modern commerce in general. "Chinese 
consumers aren’t used to trusting somebody 
they don’t know,” he says. But Ant Financial gets 
them used to that idea. That’s huge for China’s 
social fabric— and, perhaps, for any American 
company salivating over the prospect of tap- 
ping into the Chinese market. — jason tanz 



THE GENDER GAP 


Tracy Chou 
Quantifying 
Silicon Valley's 
Diversity Issue 
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In 2013, Tracy Chou 
attended a conven- 
tion of female tech- 
nologists where 
people were, as they 
often do, bemoaning 
the lack of women in 
the field. Being a soft- 
ware engineer, Chou 
decided to look at 
the data to see just 
how bad the problem 
really was. Unfortu- 
nately there was 
no data. “When we’re 
building new prod- 
ucts for the web, we 
always track every- 
thing and A/B test 
everything,” she 
says. “But with work- 
force demographics 
there was no base- 
line.” *1 Chou made 
this point in a post 
last year on Medium 
in which she invited 
companies to report 
the number of female 
engineers they 
employ in a spread- 
sheet she posted on 




the coder social net- 
work GitHub. First 
the smaller startups 
reported. (Ad-tech 
startup Adzerk: one 
of five engineers!) 
Then larger start- 
ups like Etsy (19 of 
149), Dropbox (26 of 
275),and Airbnb(18 
of 143)Joined in. To 
date more than 200 
tech companies have 
self-reported, put- 
ting pressure on the 
larger, more estab- 
lished companies to 
do the same. Google, 
Facebook, and 
Microsoft have since 
released diversity 
reports. The numbers 
are bad, but that’s 
not the point. Chou 
has laid a foundation 
for measuring and 
improving the situa- 
tion. *1 Her activism 
may be gaining her 
attention, but Chou’s 
passion is coding. At 
Pinterestshe played 
a big role in engi- 
neering a rewrite of 
the social network’s 
website and launch- 
ing its mobile site. As 
part of the monetiza- 
tion team, she leads 
16 engineers working 
on ad products. And 
she’s recruiting more 
women to the com- 
pany. This summer, 

21 of 57 software 
engineering interns 
will be women. “It’s 
still not enough,” 
Chou says. But at 
least the data is going 
in the right direction. 
-JESSI HEMPEL 










MikeArpaia 
Strength in Numbers 




Saschka Unseld 
A Visionary for 
Immersive Film 


A G e_38 R 0 L E .Creative director, Story 
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It used to be that 
the first rule of secu- 
rity was secrecy: Hide 
what you’re doing 
from the hackers, and 
nevertell your com- 
petition that you dis- 
covered a way that 
hackers can mess 
with you. *1 But that’s 
not how Mike Arpaia 
rolls. Last year the 
Facebook security 
guru persuaded his 
employer to share 
the security code he 
wrote for the com- 
pany with everybody 
and anybody. Called 
osquery, it can help 
people who aren’t 
security experts fig- 
ure out if someone 
has been monkeying 
with their comput- 
ers. You use it to ask 
the computer sci- 
ence equivalent of 
the pointed questions 
a doctor might ask 
during your annual 
physical. And osquery 
is open source, so 
anyone can down- 
load the software, 
and anyone can help 
make it better. Since 
Arpaia posted 
the code, developers 
from companies like 
Box, Heroku, and Yelp 
have all added to it. 


Arpaia estimates that 
some 38 companies 
are using osquery 
to keep themselves 
safe, and all of them 
can share what they 
know. *1 That in turn 
makes Facebook 
safer, and now the 
social network wants 
to release even 
more of its security 
tools. Google and 
Etsy have done the 
same thing. It’s a mini- 
revolution in the war 
against hackers: The 
guys who are get- 
ting hacked are freely 
sharing the code 
that protects them— 
they don’t care if 
it makes money, they 
only care if it works. 
So for Arpaia, the 
first rule of security 
has flipped. “It’s no 
longer sustainable 
for security teams to 
live in their walled 
gardens and keep all 
their information to 
themselves,” Arpaia 
says. “That’s why we 
release things like 
osquery.” Sharing. It’s 
the new security. 

-ROBERT MCMILLAN 



<— 36 

The number of 
developers 
who have con- 
tributed to 
the osquery 
software . 


f Saschka Unseld suc- 
ceeds at his new job, 
T going to the movies 

will soon involve 
going into the movies. 
As the creative direc- 
tor at Oculus' new filmmaking venture, 
Story Studio, Unseld is leading the charge 
in defining cinema for a virtual reality 
world. Luckily, he's got the resume to do 
it. He joined the company last summer 
after a six-year stint at Pixar, where he 
pioneered new visual techniques for his 
dazzling short. The Blue Umbrella. Now 
his team is developing an ambitious slate 
of five bite-size animated films that evoke 
different moods, from joy (Henry, a comedy 
about a hedgehog in love with balloons) 
to tension (Bullfighter, the tale of a tore- 
ador in the ring). Along the way, the Story 
Studio team hopes to glean wisdom both 
artistic and procedural— not only about 
what triggers emotional responses in VR 
but even how people watch a movie when 
they're surrounded by it— and then share 
their findings with other VR filmmakers 
to extend the cinematic landscape. But 
while there are seemingly innumerable 
mysteries of the new platform, it turns 
out that inducing empathy in VR is surpris- 
ingly easy— and that ease might demand 
restraint from filmmakers. ''Some people are 
very emotionally sensitive to these experi- 
ences," Unseld says. "There's 
a big responsibility on your 
shoulders of not overstepping 
a boundary. You could trauma- 
tize people if you overdo it." 

We're glad he's thinking that 
way; it's a lot harder to cover 
your eyes with your hands 
when you've got a headset on. 

—ANGELA WATERCUTTER 


The number 
of UR ftlm 
experiences 
Oculus Story 
Studio is 
working on . 
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Solomon Hykes 
Flexible Flier 
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That Google search engine running on your phone is actually running on 
machines in data centers around the globe. Same goes for Amazon and 
Facebook and Twitter and— well, all popular apps. But that’s a complicated 
and difficult operation. And making sure the data center boxes don’t burn 
unnecessary energy and money is even trickier. That’s where a technology 
called Docker comes in. Cooked up by developer Solomon Hykes and based 
on a principle called containerization, Docker is a simple and ultraefficient 
mechanism for running software across as many as tens of thousands of 
servers. It gives businesses an easier way to break up their software into 
standardized chunks, like shipping containers, which can easily move from 
machine to machine as needed. But the really cool thing is that those chunks 
can be any size, wedging themselves into nooks and crannies, taking advan- 
tage of unused memory 
or processing power, 
maximizing capacity. 
“The individual machine 
becomes less import- 
ant,” Hykes says. “The 
collection is what mat- 
ters.” -cade METZ 




100,000 

The number of 
apps that 
currently use 
Docker . 






T Dean worked on an early neural net that oould 
reoognlze oats In YouTube videos. 



Jeff Dean 
Big Brain on 
Campus 
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As a senior in college 
25 years ago, Jeff 
Dean built an artifi- 
cial brain. Using what 
was considered 
a supercomputer at 
the time, he created 
a system that could 
analyze information 
and even learn. 
Trouble was, the 
assemblage didn’t 
have enough men- 
tal muscle. “We just 
trained it on toy 
problems,” he says of 
his neural network. 
“The computational 
power wasn’t all 
that great.” *1 Today 
things are different. 
As one of Google’s 
earliest hires. Dean- 
now a senior fellow 
and one of the 
company’s most 
important engi- 
neers— helped create 
software that could 
store and process 
data across thou- 
sands of machines. 
With names like 
Bigtable and 
MapReduce, these 
epic tools were the 
secret weapons that 
enabled Google’s 
search engine to 
instantly serve hun- 
dreds of millions of 
people across the 
globe. Based on the 
research that Google 
later published, 
other companies like 
Facebook, Twitter, 
and Yahoo began 
using similar tools. 
And now, drawing 


on many of the same 
ideas that allow 
programs tojuggle 
data across thou- 
sands of machines, 
people like Dean 
can finally construct 
high-power neural 
networks that 
work. *1 Dean and 
his colleagues have 
built massive neu- 
ral nets that can reli- 
ably identify the 
voice commands you 
bark into Android 
phones or recognize 
the faces in images 
you post to the Goo- 
gle+ social network. 
Humans, Dean says, 
“have lots and lots 
of these neurons, 
and they’re all 
trained to pick up on 
different types of 
patterns.” The com- 
puter “neurons” 
pick up on patterns 
too. Result: Crazy- 
complicated systems 
that do very interest- 
ing things. *1 Google 
is notalone. At Mic- 
rosoft similar tech 
underpins a new 
Skype tool that 
instantly translates 
from one language 
to another. Such 
miracles are pow- 
ered by so-called 
deep learning, a 
particular breed of 
neural network. 

In the years to come. 
Dean says, it will 
remake far more 
than Just Skype. If 
computers in the 
cloud can learn, 
so can the comput- 
ers inside other 
machines. Think 
self-driving cars. 

And sentient robots. 

-CADE METZ 
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John & Patrick Collison 
E-Z Commerce 
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John and Patrick Col- 
lison are startup 
prodigies. The broth- 
ers are good coders, 
yes, but their success 
in today’s saturated 
startup market is 
especially impressive: 
The Collisons have, 
in five short years, 
put Stripe at the cen- 
ter of the Valley’s 
most vigorous cross- 
currents. With just a 
few lines of code. 
Stripe lets app mak- 
ers send and receive 
money of all kinds 
to and from places of 


all kinds. Its software 
powers ecommerce 
for dozens of compa- 
nies, from Lyft and 
Instacart to Twitter 
and Facebook. 

Along with credit 
cards. Stripe handles 
bitcoin, Apple Pay, 
and Alipay— China’s 
massive online- 
payment provider. 

As the Collisons 
see it, this is a system 
that should have 
been built into the 
web in the first 
place. Says Patrick: 
“It’s part of the prom- 
ise of what the Inter- 
net should enable 
but hasn’t.” We’ll be 
sure to pass along 
his complaint to Tim 
Berners-Lee. 

-MARCUS WOHLSEN 



stripe offers developers aooess to the 
ftnanolal system without exposing them 
to its oreaky Infrastruoture and bureau- 
oraoy. It's like a semlpermeable wall 
that lets transaotlon data through but 
hides the terrifying maohinery inside. 
Stripe-enabled apps and servioes 
oan easily handle almost any form of 
payment, from oredit oards to bitooin. 
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Imran Khan 

Messaging Is the Medium 
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Imran Khan was among the most successful 
investment bankers in New York when he quit 
the profession last December to become chief 
strategy officer at Snapchat. The social media 
startup has built a massive user base of mostly 
teens, who use it to exchange millions of disap- 

pearing pictures and videos and compile strings 

of images and videos called Stories. You can 

think of Snapchat as the future of both mes- 
saging and video, posing a significant threat to 
Facebook and Google. Khan’s hiring suggests 
that Snapchat— valued at $15 billion— may be expanding its business with an eye 
toward going public before long. *1 Khan is a data cruncher with a knack for identifying 
big trends. When he arrived at Credit Suisse in 2011, he brought relationships with 
Asian contacts, including Alibaba’s CFO. He has advised on more than $45 billion in 
financial transactions, including IPOs for Weibo, King (Candy Crushl), and Groupon. 
Before decamping to Snapchat, he took the lead on Alibaba’s $25 billion initial public 
offering last September. It was the biggest IPO of all time and marked the arrival of 
a global rival for American Internet behemoths like Amazon and Google. At Snap- 
chat, where Khan reports directly to founder Evan Spiegel, the pair recently secured 
$200 million in new funding. The investor? Alibaba. — jessi hempel 



< — $15 billion 


Snapchat ' s valu- 
ation in the wake 
of a $200 million 
investment from 
Chinese ecommerc 
company Alibaba 
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Testing, Testing, 
Testing 
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Tissue biopsies can 
be essential for diag- 
nosing cancer. But for 
patients, they are 
often painful, difficult, 
and costly. If Tina 
Nova has her way, the 
procedure could be 
replaced by a simple 
blood test. *1 Last 
summer Nova joined 
lllumina, which 
makes fast, inexpen- 
sive gene-sequencing 
machines, (lllumina 
machines actually per- 
form a huge chunk 
of the world’s gene 
sequencing.) Now, 
thanks to Nova, lllu- 
mina is developing 
research products it 


says could one day 
help diagnose and 
treat cancer. *1 These 
tests will analyze the 
mutations of a particu- 
lartumor and, more 
powerfully, track those 
mutations as they 
change overtime. 
Doctors would obtain 
the samples with a 
traditional biopsy or, 
ideally, a blood test. 
“Sometimes a sample 
may not be from 
where the cancer 






In Silicon Valley, new 
technologies are con- 
stantly butting up 
against old laws, and 
companies are always 
trying to worm their 
way around the justice 
system. It falls to US Dis- 
trict Court judge Lucy 
Koh to give the hacker 
elite a talking-to. Koh's rulings— on cases relating to privacy, patent 
infringement, and wage conspiracy, to name a few— don't just affect 
big-name tech firms. They impact every one of those firms' users, 
which explains why Koh, with five years on the bench in San Jose, has 
garnered so much attention: Her strongly worded and sometimes 
irreverent judgments have inspired memes andlisticles. But they've 
also garnered respect. "'Koh hasn't been intimidated by the big players 
she has had as defendants," says Tracy Beth Mitrano, director of the 
Institute for Internet Culture, Policy, and Law at Cornell University. 
Here's a look at Koh's most consequential tech cases. — davey alba 


Lucy Koh 
Judging Big Tech 
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1. 2011-2014 

Apple V. Samsung, 
Smartphone 
Patent 
Infringement 

Despite a jury's 
decision that Sam- 
sung had infringed 
several Apple pat- 
ents, Koh rejected 
Apple's request 
for a sales ban on 
Samsung smart- 
phones and tablets 
in 2012 and 2014. 


2 . 


1 . 


2011 


2012 
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even is. You may 
have missed it,” Nova 
says. “So the fact that 
you could look at 
blood and monitor the 
patient frequently 
puts us in a different 
position than before.” 
Then clinicians could 
pair a patient with the 
drug most likely to 
be effective. *1 Working 
with partners Astra- 
Zeneca and Sanofi, 
lllumina hopes to 
create a library of 
sorts that would allow 
doctors to base 
treatments on a com- 
bination of factors like 
genetic signatures 
and biomarkers. “You 
can’tjust make prod- 
ucts in isolation,” says 
Nova, who has helped 
launch four biotech 
companies. “It’s not 
just about putting new 
science out into the 
world. It’s thinking 
about who’s going to 
use it and how it helps 
patients.” Eventually 
I (maybe) that research 

m could lead to the least 

a invasive diagnostic 

^ of all— a urine sample. 

I The Human Genome 

< Project has never 

“ been so close to the 

I doctor’s office. 

m -LYDIA BELANGER 




Regina Dugan 
Rules for Research 
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egina Dugan is seriously rethinking 
Android devices. Her team largely 
does research, but it’s more Green 
Berets than Xerox PARC. The mili- 
tary reference is no accident. Before 
Google, Dugan was the director of 
Darpa, the Department of Defense 
agency that helped bring us stealth jets and GPS. Her spe- 
cialty is directing brilliant teams on two-year projects that 
seem on the edge of impossible. With fewer than 100 employ- 
ees, she runs an army of about 1,000 contract researchers 
who are working on nearly a dozen projects. 

Some are secret, but the ones we’ve seen 
are exciting. There’s Project Ara, the mod- 
ular smartphone you snap together. Lego- 
like. Another: Tango, a tablet that maps 
your environs in 3-D. ATAP isn't as grandiose 
as its more famous R&D sibling, Google X. 

It still aims for the moon, but first it makes 
sure it has the rockets on hand. Here’s how 
Dugan makes it blastoff. -Robert mcmillan 





Hire Short-Term 


Dugan skips 
tha formal Googla 
hiring process 
and brings on 
researchers for 
tuo-year proj - 
acts . This speeds 
up everyone ' s 
metabolism. "One 
week of their time 
is 1 percent of 
their duration at 
AT AP , " she says . 
"That makes them 
impatient with 
bureaucracy . " 



Fear Irrelevance 
More Than Failure 


Failure hurts- 
and it should , 
Dugan says . But 
the trick is to 
discourage fear 
of failure with- 
out making that 
fear seem irrele- 
vant . Here ' s how 
she sees it: "It's 
more Important to 
fall at something 
that matters 
than to succeed 
at something 
that doesn ' t . " 


2. 2011-2015 

Tech Wage 
Conspiracy 

In a suit alleging 
that seven tech com- 
panies— includ- 
ing Adobe, Apple, 
Google, and Intel- 
colluded to keep 
engineer wages 
down by not poach- 
ing, Koh rejected a 
settlement for those 
four companies that 
she said was too low. 


3. 2013-2014 

Google Gmail 
Privacy 

Plaintiffs sued Goo- 
gle, saying the com- 
pany didn’t make 
it clear that it scans 
emails to create 
targeted ads. Koh 
agreed: Google 
revised its terms of 
service and prom- 
ised not to scan 
school, business, or 
government emails. 


4. 2013- 

Adobe Privacy 

Most judges rule 
that unless consum- 
ers are harmed out- 
right, they shouldn’t 
sue. But Koh allowed 
a lawsuit against 
Adobe after millions 
of customers had 
their information 
stolen, finding the 
costs of the breach 
and the threat of 
harm to be very real. 


5. 2013- 

Yahoo Privacy 

Non-Yahoo email 
users allege that 
the company’s 
email scans invaded 
their privacy. Koh 
threw out claims 
that Yahoo inter- 
cepted messages 
without consent 
but refused to dis- 
miss allegations 
that it improperly 
divulged content. 




Skip the MBAs 


Dugan ' s proj act 
heads are usually 
midcareer leaders 
who can hold their 
own ( like Dugan 
herself) rather 
than twentysome- 
thing MBAs . Think 
PhDs with a decade 
of j ob experi- 
ence . They get the 
tech , but they can 
also push back 
against the bosses 
and bean count- 
ers . "The reason 
you have an orga- 
nization like ATAP 
is to create ten- 
sion , " Dugan says . 
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2016 
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The 
untold 
story 
of how 
Ross 

Ulhricht— 

Eagle 

Scout, 

idealist — 

built the 

planet’s 

biggest 

online 

drug 

bazaar 

and 

transformed 
into a 
murderous 
kingpin. 
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“/ imagine that someday 
I may have a story written about 
my life and it would he 
good to have a detailed aeeount of it. 
— home / frosty / documents / 
journal/ 20 1 2 / ql /January /week 1 
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Chronicp ain 


The postman only rang once. Curtis Green 
was at home, greeting the morning with 
64 ounces of Coca-Cola and powdered 
mini doughnuts. Fingers frosted synthetic 
white, he was startled to hear someone at 
the door. It was 11 am, and surprise visits 
were uncommon at his modest house in 
Spanish Fork, Utah, a high-desert hamlet 
in the shadow of the Wasatch Mountains. 
Green ambled over, adjusting his camou- 
flage fanny pack. At 47 his body was already 
failing him: He was overweight, with four 
herniated discs, a bum knee, and gleaming 
white dental implants. To get around he 
sometimes borrowed his wife's pink cane. 
Green waddled to the door, his two Chihua- 
huas, Max and Sammy, following attentively. 

He peeked through the front window and 
caught a glimpse of the postman hurrying 
off. The guy was wearing a US Postal Ser- 
vice jacket, but with sneakers and jeans. 
Weird, Green thought. Also odd was a van 
Green noticed across the street, one he'd 
never seen before: white, with no logos or 
rear windows. 

Green opened the door. It was winter, a 
day of high clouds and low sun. A pale haze 
washed out the white-tipped Spanish Fork 
Peak rising above the valley. Green looked 
down. On the porch sat a Priority box— 
about Bible-sized. His little dogs watched 
him pick up the mystery package. It was 
heavy, had no return address, and bore a 
postmark from Maryland. 

Green considered the package and then 
took it into his kitchen, where he tore it 



open with scissors, sending up a plume 
of white powder that covered his face and 
numbed his tongue. Just then the front 
door burst open, knocked off its hinges 
by a SWAT team wielding a battering ram. 
Quickly the house was flooded by cops in 
riot gear and black masks, weapons at the 
ready. There was Green, covered in cocaine 
and flanked by two Chihuahuas. ''On the 
floor!" someone yelled. Green dropped the 
package where he stood. When he tried to 
comfort his pups, a dozen guns took aim: 
"Keep your hands where we can see them!" 

Officers cuffed Green on the floor while 
fending off Max, the older Chihuahua, who 
bared his tiny fangs and bit at their shoe- 
laces. Splayed out on the carpet. Green 
was eye level with dozens of boots: A large 
tactical team— SWAT and DEA agents— 
fanned out through the house. He could hear 


things crashing, some officers yelling, others 
whispering to each other. He looked at the 
busted door and thought, Man, that thing 
was unlocked. On the living room wall hung 
family photos— his wife, Tonya, their two 
daughters, and a grandson— smiling brightly 
above Green, lying amid $27,000 worth of 
premium flake. (The package was stamped 
with a red dragon, the symbol for high- 
quality Peruvian.) Over the whole scene was 
a needlepoint that said: IF i had known 

YOU WERE COMING, I WOULD HAVE 
CLEANED UP! Excitedby the Company, lit- 
tle Max stopped shaking just long enough 
to crap right in the living room. 

The fact was. Green wasn't just your aver- 
age Mormon grandpa. Over the past few 
months he had been handling customer ser- 
vice for the massive online enterprise called 
Silk Road. It was like a clandestine eBay, a 



THE SWAT TEAM burst in. 
THERE WAS CURTIS GREEN, 

COVERED IN COCAINE AND FLANKED 

BY TWO CHIHUAHUAS. 


digital marketplace for illicit trade, mostly 
drugs. Green, under the handle Chronicpain, 
had parlayed his extensive personal narcot- 
ics knowledge— he'd been on pain meds for 
years— into a paying gig working for the 
site. Silk Road was hidden in the so-called 
dark web, a part of the Internet that's invis- 
ible to search engines like Google. To access 
Silk Road you needed special cryptographic 
software. Gombining an anonymous inter- 
face with traceless payments in the digital 
currency bitcoin, the site allowed thousands 
of drug dealers and nearly 1 million eager 
worldwide customers to find each other— 
and their drugs of choice— in the familiar 
realm of ecommerce. For a brief time, from 
2011 to 2013, it was a wild success. In that 
relatively short span. Silk Road managed 
to rack up (depending on how you count) 
more than $1 billion in sales. 

Which is why Green found himself sur- 
rounded by an interagency task force. He 
had been hired by Dread Pirate Roberts, the 
mysterious figure at the center of Silk Road. 
DPR, as he was often called, was the propri- 
etor of the site and the visionary leader of its 
growing community. His relatively friction- 
less drug market was a serious challenge to 
law enforcement, who still had no idea who 
he or she was— or even if DPR was a single 
person at all. For over a year, agents from the 
DEA, the FBI, Homeland Security, the IRS, the 
Secret Service, and US Postal Inspection had 
been trying to infiltrate the organization's 
inner circle. This bust of Green and his Ghi- 
huahuas in the frozen Utah desert was their 
first notable success. 

The Feds got Green on his feet. They had 
a lot of questions, starting with why he 
had $23,000 cash in his fanny pack and 
who was on the other end of the encrypted 
chat dialogs on his computer. Green said, 
improbably, that the money was his tax 
return. He also asked for his pain medi- 
cation. Instead they escorted him to the 
door and into a squad car, informing him 
that he'd be booked for possession of 1,092 
grams of cocaine with intent to distribute. 

''Don't take me to jail," Green pleaded. 
"He knows everything about me." 

Later, under interrogation. Green told 
the skeptical agents that to charge him 
and make his name public was a potential 
death sentence. Dread Pirate Roberts was 
dangerous, he said: "This guy's got millions. 
He could have me killed." 
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ROSS HAD BEEN AN eagle scout, BUT 
SMOKED PLENTY OF POT— AND 
STILL GOT A uso ON HIS SATs. TO 
HE WAS CAKING AND carefree 
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Rossman 


Ross Ulbricht was deep into his regular 
drum circle when he spotted her. As Ross 
slapped the hide on his djembe, a West Afri- 
can drum, Julia Vie sat across the circle. She 
had a head full of curls, light brown skin, 
and dark brown eyes. The drum circle was 
assembled on a lawn at Penn State, where in 
2008 Ross was working toward a master's 
degree in materials science and engineering. 
Julia was 18, a free-spirited freshman, and 
when she noticed Ross she felt a powerful 
attraction. Not long after, Julia visited Ross' 
campus office, where they couldn't help but 
kiss and fall into a carnal heap on the floor. 

Both were smitten. Ross studied crys- 
tallography, working on thin-film growth. 
One day he made a large, flat blue crystal, 
affixed it to a ring, and gave it to Julia. She 
had no idea how her boyfriend could make 
a crystal, but she knew she was in love. 

Ross had grown up in Austin, Texas, 
and had always been smart and charm- 


ing. He'd been the kind of kid who was an 
Eagle Scout— and let his friends give him a 
mohawk on a whim. He was raised in a tight 
family. They'd spend summers in Costa Rica; 
Ross' parents had built a series of rustic, 
solar-powered bamboo houses there, near 
an isolated point break where Ross learned 
to surf In high school, ''Rossman," as friends 
called him, drove an old Volvo, smoked 
plenty of pot, and still got a 1460 on his SATs. 
To friends, Ross was carefree but also caring. 

Ross earned a scholarship to the Uni- 
versity of Texas at Dallas and majored in 
physics. From there he landed a gradu- 
ate scholarship at Penn State, where he 
excelled as usual. But he wasn't happy 
with the drudgery of lab research. Since 
college he'd been exploring psychedelics 
and reading Eastern philosophy. At Penn 
State, Ross talked openly about switch- 
ing fields. He posted online about his dis- 
enchantment with science— and his new 
interest in economics. 

He'd come to see taxation and govern- 
ment as a form of coercion, enforced by the 
state's monopoly on violence. His think- 
ing was heavily influenced by Austrian 
economist Ludwig von Mises, a totem of 
the modern American libertarian ortho- 
doxy. According to von Mises, a citizen must 
have economic freedom to be politically or 
morally free. And Ross wanted to be free. 


HE 


FRIENDS, 


When he finished his master's in 2009, 
he moved back to Austin and bought Julia a 
plane ticket to join him. She left school, and 
they got a cheap apartment together. It was 
cramped, but they were young and dreamy. 
Both imagined they might get married. 

Ross tried day trading, but it didn't go 
well. He started a videogame company. That 
failed too. The setbacks were devastating. 
He didn't want to be trying; he wanted to 
be doing. During this time, his downstairs 
neighbor, Donny Palmertree, invited Ross 
to work with him on Good Wagon Books, a 
business that collected used books and sold 
them in digital storefronts like Amazon and 
Books -A-Million. Ross built Good Wagon's 
website, learned inventory management, 
and wrote a custom script that determined 
a book's price based on its Amazon ranking. 

In his spare time Ross read, hiked, 
improved his yoga, and, as Julia fondly 
recalls, had "lots and lots of great sex." But 
they also argued, about politics (she was a 
Democrat), money (what he called "frugal," 
she called "cheap"), and their social life (she 
partied more than he did). Their relation- 


In issue 15.05, joshuah bearman (www. 
epicmagazine.com) wrote about the CIAs 
mission to rescue six Americans during 
the 1979 Iran hostage crisis. The article 
was the basis for the movie Argo. 


ship turned stormy, with frequent break- 
ups. In the summer of 2010, they split up yet 
again. He was heartbroken, later telling a 
woman he met on OkCupid how he'd recently 
been in love and was trying to get over it. 

Ross was adrift. ''I went through a lot 
over the year in my personal relationships," 
he wrote in a journal on his computer, a 
kind of self-assessment of life goals. “I had 
left my promising career as a scientist to 
be an investment adviser and entrepre- 
neur and came up empty-handed." Ross felt 
ashamed, but not long afterward Palmer- 
tree got a job in Dallas, leaving Good Wagon 
to Ross. For years, all he'd wanted was to 
be in charge of something. Now he was. 

In the Good Wagon warehouse, Ross 
oversaw five part-time college students 
sorting, logging, and organizing the 50,000 
books on shelves he built himself. That 
December was Good Wagon's best month, 
clearing 10 grand. 

But by the end of 2010, the new GEO of 
Good Wagon was looking beyond the book 
business. During his forays into trading, Ross 
had discovered bitcoin, the digital crypto- 
currency. The value of bitcoin— based only 
on market factors, unattached to any cen- 
tral bank— aligned with his advancing lib- 
ertarian philosophy. On his Linkedin page, 
Ross wrote that he wanted to ''use economic 
theory as a means to abolish the use of coer- 
cion and aggression amongst mankind." 

To that end Ross had a fiash of insight. 
"The idea," he wrote in his journal, "was to 
create a website where people could buy 
anything anonymously, with no trail what- 
soever that could lead back to them." He 
wrote that he'd "been studying the tech- 
nology for a while but needed a business 
model and strategy." 

Like most libertarians, Ross believed that 
drug use was a personal choice. And like 
all people paying attention, he observed 
that the war on drugs was a complete fail- 
ure. The natural merchandise for his new 
enterprise would be drugs. "I was calling 
it Underground Brokers," Ross wrote, "but 
eventually settled on Silk Road." 

Ever the capable scientist, Ross decided to 
cultivate his own psilocybin mushrooms as a 
starter product. He was spending time with 
Julia again, while struggling with program- 
ming his site and still running Good Wagon. 

Then, one night in early 2011, Good Wagon 
collapsed. In the literal sense. Ross was 


working late, alone in the warehouse, when 
he heard an enormous crash— the sound 
of the library falling apart. He'd carefully 
designed the entire system but had some- 
how forgotten two vital screws, the ones that 
held it all together; the shelves came down, 
every single one, like dominoes. 

When Ross broke the news to Palmer- 
tree, he also admitted that his heart wasn't 
in Good Wagon anymore. They agreed to 
close the company, with no hard feelings. 
He told Palmertree that he already had a 
new business idea— "something really big." 

Silk Road went live in mid- January 2011. 
A few days later came the first sale. Then 
more. Ross eventually sold all 10 pounds of 
his mushrooms, but other vendors started 
joining. He was handling all the transac- 
tions by hand, which was time-consum- 
ing but exhilarating. It wasn't long before 
enough vendors and users made it a func- 
tioning, growing marketplace. 

Just before the launch, facing a new 
year and a blank slate, Ross had resolved 
to change his life. "In 2011," he wrote to him- 
self, "I am creating a year of prosperity and 
power beyond what I have ever experienced 
before. Silk Road is going to become a phe- 
nomenon and at least one person will tell me 
about it, unknowing that I was its creator." 
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Force 


Special agent Garl Mark Force IV was half- 
asleep when the postal inspector started 
talking about something weird in the par- 
cel sorters. "Just wanna let everybody 
know about this," the inspector said, deliv- 
ering his brief to a conference room full 
of bored law enforcement personnel. "We 
are having problems with drugs coming 
through the mail." 

Force was a Baltimore-based DEA agent, 
and he was at a regional interagency meet- 
ing, a periodic intel show-and-tell with 
analysts from the FBI, the DEA, the IRS, 
and Homeland Security. "It's coming from 
an underground drug site," the inspector 
said, "called Silk Road." 


Force sat up. This was the kind of thing 
he was looking for. He had burned out on 
the grind of arresting street dealers. At 6 
feet and 200 pounds. Force was an athletic 
guy, and coming up through the agency he'd 
loved the physical thrill of bursting through 
a door at 6 am in Doc Martens and a tactical 
vest, clearing some broke-down row house 
on some broke-down block and catching 
some dealer in the bathroom, cuffing the 
guy before he could wipe his ass. But after 
countless raids, the adrenaline had worn 
off. And in the grand scheme of things, who 
cared about confiscating a few grams? He 
was pushing 50 and still on the federal pay- 
roll in a regional office. That's when you want 
to find a big case and get out. And so he went 
looking for leads in meetings like this, which 
were mostly yawners— until now. 

By the time Force heard about Silk Road, it 
had been around nearly a year. The site was 
modeled, sensibly, on Amazon and eBay. And 
that's what it looked like: a well-organized 
community marketplace, complete with 
profiles, listings, and transaction reviews. 
Everything was anonymous, and shipments 
often went through the regular old postal 
service. No need for fake names— you put 
your real address, and if any one asks, you 
just say you didn't order all that heroin! 

Silk Road's "Seller's Guide" had helpful 
instructions on how to vacuum-seal or other- 
wise hide drugs to evade electronic sensors 
or canine olfactories. Most shipments made 
it to happy customers. That the small per- 
centage of intercepted Silk Road packages 
represented an uptick spoke to the quickly 
rising volume of the site's trade, a vast phar- 
macopeia covering dozens of categories with 
13,000 listings. It was a colorful smorgas- 
bord for every type of connoisseur: fishscale 
Golombian cocaine, Afghan No. 4 heroin, 
strawberry LSD, Garamellohash, Mercury's 
Famous uncut cocaine flakes, Mario Invin- 
cibility Star XTG, white Mitsubishi MDMA, 
a black tar heroin called the Devil's Licorice. 

Then there were the prescription meds, 
everything from Oxycontin and Xanax to 
Fentanyl and Dilaudid. Silk Road's product 
descriptions and user ratings amounted 
to an encyclopedic information source. 
Gantfeelmyface said one product "has a 
nice shine" and provides "a rush of euphoria 
and confidence." Ivory's review of some crys- 
tal MDMA observed that it had "a nice fizz 
and wisp of smoke =]." The reviews and com- 


munity standards enforced excellent value 
and customer service on Silk Road, which 
brought more users, increasing its reputa- 
tion further— until Silk Road became the 
premier destination for digital drug sales. 

Law enforcement was caught with its tacti- 
cal pants down. Various agencies had sniffed 
around Silk Road in the summer of 2011 but 
gotten nowhere. Force saw potential but 
didn't even know where to begin. 

Months later, in January 2012, he got 
some good news from his supervisor. Home- 
land Security was assembling a task force 
for a full-on Silk Road case. 'Tou want in?" 
his boss asked. 

Before he knew it. Force was at a Silk 
Road summit, where he and 40 other 
agents picked through doughnut boxes and 
watched PowerPoint presentations filled 
with technical information about nodes 
and TCP/IP layers. Most of the agents' eyes 
glazed over, but, yes. Force wanted in. 

The task force that formed to take on 
Silk Road— Operation Marco Polo— was 
based out of the Baltimore Homeland Secu- 
rity Investigations office. Another agent 
showed Force how to navigate Silk Road. He 
quickly saw that it had a vocal mastermind, 
the revered figure known as Dread Pirate 
Roberts. It was a clever touch, borrowing 
the name from The Princess Bride, in which 
the pirate was a mythical character, inhab- 
ited by the wearer of the mask. The idea of a 
malleable but enduring identity only added 
to Silk Road's enigmatic appeal. Force was 
intrigued. Whoever wore this digital mask 
sat atop a burgeoning empire. Force told his 
boss that Silk Road was a 'Target of oppor- 
tunity." But he was unskilled at computers, 
and he didn't know anything about bitcoin. 
So he decided to learn. 
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Onion Peeler 


Hector Xavier Monsegur was an unusual 
visitor to the New York FBI office. Then 
again, Monsegur was not really a visitor. 
It was past 1 am one night in the spring 
of 2011, and he was being led to the back 
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THE AGENT CREATED 
A SECRET IDENTITY. HIS GOAL 
BEFRIEND dread pirate rorerts 




of the empty bullpen by Chris Tarbell, a 
young agent who had arrested Monsegur 
earlier that night in the Jacob Riis Houses 
on the Lower East Side. Monsegur was 
an enormous Puerto Rican, ears stud- 
ded with diamonds, who grew up in the 
projects. He was also Sabu, a cofounder 
of LulzSec, the elite group of hackers 
responsible for electronically attacking 
dozens of corporate and government tar- 
gets like News Corp. and the CIA. Sabu was 
the most high-profile member of Anon- 
ymous, the ''hacktivist'" political collec- 
tive. Tarbell had managed to follow a 
blind lead from the FBFs public hotline to 
Sabu and reel him into the FBI as an infor- 
mant. It was a remarkable score for Tar- 
bell, especially since he was still a rookie. 


Tarbell had always had the cop in him, 
even when his parents thought he was going 
to be a doctor. In college he was a power- 
lifter, an unusual sight at James Madison 
University, a preppy school in the Shenan- 
doah Valley. He already looked like a cop: 
big, with a short coif on top of that baby 
face. By the time Tarbell finished college, he 
sensed where policing was headed and got 
a master's in computer science. He didn't 
understand programming at first. But he 
did understand that this was the future, so 
he paced himself, stuck with it, and came 
out the other side as a computer forensics 
expert, working as a civilian for the FBI. 

Tarbell spent four years traveling the 
world with global forensics, tracking down 
terrorists, child pornographers, and botnets. 



He showed a talent for uncovering digital 
trails. He thought about how the virtual 
realm seemed like magic, a secret world, 
poorly understood; and like all magical 
realms, it was full of charlatans and practi- 
tioners of dark arts. Few could decipher those 
secrets, and Tarbell liked being one of them. 

After a few years in forensics, Tarbell told 
his wife, Sabrina, he wanted to officially join 
the Bureau. Sabrina, eight months pregnant, 
approved, even though it meant uproot- 
ing their lives. After Quantico, Tarbell was 
assigned to the New York office, home to the 
FBI's nascent cybercrime division. By this 
time he was 31, a little old to be the new guy. 

But catching the elusive Sabu made Tar- 
bell's name at the Bureau. Online, Sabu's 
credibility among hackers was unassailable. 
The FBI set him up with a new laptop in their 
office, where he gathered evidence against 
his LulzSec friends. Nine months later doz- 
ens of arrests were made, severely disabling 
two of the world's biggest hacker groups. 

After LulzSec, Tarbell looked for a new 
big case. He took an interest in Tor, the 
encryption software that allowed users to 
visit sites such as Silk Road. Tor's protocol 
is a kind of digital invisibility cloak, hiding 
users and the sites they visit. Tor stands for 
“the Onion Router" and was launched by 
the Navy in 2002. It has since become a tool 
for all manner of clandestine communica- 
tions, licit and illicit, from circumventing 
censorship in countries like China to pow- 
ering contraband sites like Silk Road. Tor's 
encryption is so layered, agents thought it 
was unbreakable. When cybercrime inves- 
tigations hit a Tor IP, they would give up. 
The supposed impossibility only attracted 
Tarbell. Fm gonna take on Tor, he thought. 

Tarbell briefed his supervisor, who 
briefed his supervisor, and so on, until they 
wound up in the office of the SAC, or spe- 
cial agent in charge. Above the SAC is the 
assistant director in charge— yes, an end- 
less source of amusement when complain- 
ing about red tape in the FBI is to talk about 
how the SAC is just below ADIC. It took a 
couple of sales pitches to soften up the SAC, 
but in February 2013, Tarbell opened the 
FBI's first Tor case: Operation Onion Peeler. 

By now Silk Road was a juicy target. Many 
agencies were working on it, but with no 
success. Homeland Security Investigations 
had a case open. The IRS had looked into 
it. There was I continued on page 112 
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In early 
2013, 

Kevin 

Lynch 

accepted 

ajob 

offer from 
Apple. 
Funny 
thing 
aboutthe 
offer: It 
didn’t say 
what he 
would be 
doing. 

So intense is Apple's secrecy that 
all Lynch knew was his vague title, 
vice president of technology, and 
that he'd be working on something 
completely new. 

It was odd that Apple even offered 
him ajob. During his eight years at 
Adobe, most recently as chief tech- 
nology officer, he was best known 



apparently, a lot to do. When he 
showed up at 1 Infinite Loop on his 
first day, he was instructed to skip 
the usual new-employee orienta- 
tion. His boss at the time told him 
to head straight to the design stu- 
dio and get to work. He could learn 
about his 401(k) later. 

As soon as he walked into the 
studio, he found out the project 
he'd been hired to run was already 
on deadline. In fact, it was behind 
schedule. There was a design 
review in two days, he was told, 
with the Apple brass. Lynch had 
better be ready. 

There were no working proto- 
types; there was no software. There 
were just experiments— the iPod 
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After all, over the past 15 years, 
Apple has upended three major 
categories of consumer electron- 
ics and, in the process, become the 
most valuable company on Earth. 
There were MP3 players before the 
iPod, but Apple made you want one. 
The iPhone transformed the smart- 
phone from business gear into pop 
culture. The iPad brought tablets 
in from the fringes, blowing past 
years ofworkby the likes of Nokia 
and Microsoft. For its fourth act, 
Apple chose a watch. This was to be 
the next step in a dynasty— the first 
without the guidance of Steve Jobs. 
The watch had to be, in the compa- 
ny's parlance, insanely great. 


had historical relevance and signif- 
icance, was the wrist." 

The problem that this wrist- 
mounted technology would solve 
was something the Watch team 
would come up with slowly, during 
the process of inventing a bunch 
of new ways to interact with the 
device. But one thing was clear from 
the start: The Watch would succeed 
or fail on the strength of what's 
prosaically called the user inter- 
face. The interface would deter- 
mine whether the Watch ended up 
displayed in a dozen museums or 
remembered as Apple's biggest flop 
since the Newton. 

That's where Alan Dye comes in. 
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as the only person dumb enough to 
publicly fight Steve Jobs over the 
iPhone's lack of support for Flash 
videos. When Lynch announced 
his move, the reaction was imme- 
diate: They want this guy? Apple 
blogger John Gruber called Lynch 
"a bozo, a bad hire." 

Lynch had a lot to prove— and. 


crew had made something with 
a click wheel— and lots of ideas. 
The expectations, however, were 
clear: Apple's senior vice president 
of design, Jony Ive, had tasked them 
with creating a revolutionary device 
that could be worn on the wrist. 

It was either hubris or an entirely 
justifiable expectation. Or both. 


PPLE DECIDED to make a 
A watch and onlythen set out 

to discover what it might 
be good for (besides, you know, 
displaying the time). 'There was a 
sense that technology was going 
to move onto the body," says Alan 
Dye, a designer at Apple. "We felt 
like the natural place, the place that 
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Dye is much more Burberry than 
BlackBerry: With his hair swept 
deliberately to the left and a Jap- 
anese pen clipped to his gingham 
shirt just so, he's clearly not leav- 
ing any details to chance. He came 
to Apple in 2006 with a resume that 
included stints as design director 
at fashion house Kate Spade and as 
a heavy hitter at Ogilvy & Mather. 
After working in Apple's marketing 
division, helping design the com- 
pany's now-iconic product boxes. 
Dye was handed the reins to the 
human interface group. 

Ive began dreaming about an 
Apple watch just after CEO Steve 
Jobs' death in October 2011. He 


soon brought the idea to Dve and a 
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face group, he's in charge of cre- 
ating the ways you tell your device 
what to do and how that device 
responds. Those cool little expe- 
riences— like when the app icons 
quiver because they're ready to 
move around your screen— that's 
the human interface team. 

A graphic designer by training. 


small group of others in the design 
studio. At the time, they were in the 
midst of a marathon push to over- 
haul Apple's mobile operating sys- 
tem. "'We were literally living in the 
design studio," Dye says, "a small 
group of us, working on iOS 7." It 
was much more than a redesign of 
smartphone and tablet software: It 


was an inflection point, marking the 
ascendance of Ive to the throne atop 
all Apple design. Dye and the human 
interface crew had to rethink every 
interaction, animation, and function. 

As the team worked away on app- 
launch animations and the new 
iOS 7 Control Center, daytime 
conversations about smartphone 
software led to late-night discus- 
sions about other devices. Ques- 
tions started coalescing around 
the idea of a watch: What could it 
add to people's lives? What new 
things could you do with a device 
that you wear? Around this time, 
Ive began a deep investigation of 
horology, studying how reading 
the position of the sun evolved into 
clocks, which evolved into watches. 
Horology became an obsession. 
That obsession became a product. 

Along the way, the Apple team 
landed upon the Watch's raison 
d'etre. It came down to this: Your 
phone is ruining your life. Like 
the rest of us, Ive, Lynch, Dye, and 
everyone at Apple are subject to the 
tyranny of the buzz— the constant 
checking, the long list of nagging 
notiflcations. "T/Ve're so connected, 
kind of ever-presently, with tech- 
nology now," Lynch says. ''People 
are carrying their phones with 
them and looking at the screen so 
much." They've glared dovm their 
noses at those who bury them- 
selves in their phones at the din- 
ner table and then absentmindedly 
thrust hands into their own pock- 
ets at every ding or buzz. "People 
want that level of engagement," 
Lynch says. "But how do we pro- 
vide it in a way that's a little more 
human, a little more in the moment 
when you're with somebody?" 

Our phones have become inva- 
sive. But what if you could engineer 
a reverse state of being? What if 
you could make a device that you 
wouldn't— couldn't— use for hours 
at a time? What if you could create 
a device that could Alter out all the 
bullshit and instead only serve you 
truly important information? You 
could change modern life. And so 
after three-plus decades of building 
devices that grab and hold our atten- 
tion— the longer the better— Apple 
has decided that the way forward is 
toflghtback. 

Apple, in large part, created our 
problem. And it thinks it can Ax it 
with a square slab of metal and a 
Milanese loop strap. 

HE GOAL WAS to free peo- 
T pie from their phones, so 

it is perhaps ironic that 
the first working Watch prototype 
was an iPhone rigged with a Velcro 
strap. "A very nicely designed Vel- 
cro strap," Lynch hastens to add. 

The team built a simulator that 
displayed a life-size image of an 



Kevin Lynch 

A vice president at 
Apple, Lynch was in 
charge of making 
sure that the Apple 
Watch went from 
concept to actual 
product. 


Apple’s Watch is 
made to feel like it’s 
interacting with you 
as much as you are 
interacting with it. 

1 . Watch faces with 
moving butterflies 
and jellyfish look 
lifelike fora reason: 
They’re actual time- 
lapse photos. 

2. A new typeface, 
called San Francisco, 
was custom-drawn to 
be quickly readable 
on the small display. 

3. Siri’s signature 
sound waves were 
reworked to make 
sure you can see she 
is listening. 
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The team shot 
tinyjeiiyfish 
usingthe highest 
definition sio-mo 
cameras in the 
world. Dye says, 
“No reasonable 
person can 
see this level of 
detail. And 
yet to us, it’s 
really important 
that we get 
them right.” 
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Alan Dye 

Dye runs 
Apple’s human 
interface group, 
which designs the 
ways that you talk 
to your devices — 
and the way they 
talk back. 


The back of 
the Watch is as 
important as the 
front, housings 
suite of invisible 
tech that helps 
make it more than 
justatimepiece. 

4 . The so-called 
Taptic Engine flicks 
your wrist to alert 
you without requir- 
ingsound orvisual 
cues. Turn right! 

5. The four-lens 
optical sensor 
tracks your heart 
rate to monitor 
your activity and 
encourage you to 
move more. 
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Apple Watch on the screen. Soft- 
ware was moving much more 
quickly than hardware, and the 
team needed a way to test how it 
worked on your wrist. There was 
even an onscreen digital crown— a 
facsimile of a watch's classic 
knob— that you could swipe to spin, 
but it hardly replicated the feeling 
of twisting a real crown. So they 
made a custom dongle, an actual 
watch crown that plugged into the 
dock connector. 

Clumsy prototype in hand— well, 
on wrist— the Watch team could 
start testing some of the core func- 
tions they hoped the device would 
take over from the phone. Figuring 
out how to send a text was illumi- 
nating. Initially they built a process 
that was a lot like texting on an 
iPhone: addressee here, message 
here, confirm message. Tap to 
send. 'Tt was all very understand- 
able, but using it took way too 
long," Lynch says. Also, it hurt. 
Seriously: Try holding up your arm 
as if you're looking at your watch. 
Now count to 30. It is the opposite 
of a good user experience. 

So they came up with what they 
call Quickboard, basically a robot 
that reads your messages and 
suggests a handful of possible 
responses. When your date asks if 
you want to do Mexican or Chinese 
for dinner, "'Mexican" and "Chi- 
nese" automatically show up— tap 
one and you've replied. "We were 
like, OK, you don't really need to 
see another confirmation screen 
and press another button to send 
the thing," Lynch says. "You're in 
the moment; just send it." For more 
complicated communication, the 
team equipped the watch with a 
microphone for dictating a mes- 
sage or command using Siri. Too 
complex for voice control? At that 
point, use your phone. 

As the testing went on, it became 
evident that the key to making the 
Watch work was speed. An inter- 
action could last only five seconds, 
10 at most. 

That led to features like Short 
Look. It works like this: You feel a 
distinctive pulse pattern on your 
wrist, which means you've just 
received a text message. You flick 
your wrist up and see the words 
"Message from Joe." If you put 
your wrist down immediately, 
the message stays unread and 
the notification goes away. If you 
keep your wrist up, the message is 
displayed on the Watch's screen. 
Your level of interest in the infor- 
mation, as demonstrated by your 
reaction to it, is the only cue the 
Watch needs to prioritize. 

And so it went: The team devel- 
oped notifications that let you 
see information and take action 
without opening apps. They built 
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you needed without being over- 
whelming. By the time Lynch and 
his team had finished their third 
round of software, Ive, Dye, and 
everyone else believed that they'd 
nailed the balance. 

But if the software was compli- 
cated, the hardware was straight-up 
alien; the human interface team had 
latched on to the watch's ability to 
vibrate on your wrist and was work- 
ing with engineers to create a new 
kind of interactivity. The so-called 
Taptic Engine was designed to feel 
like a finger tapping on your wrist. 
Because our bodies are enormously 
sensitive to taps and buzzes, the 
Watch can deliver rich informa- 
tion with only slight variations in 



a screen called Glances: a single 
place for quick hits like sports 
scores and news. "We rethought 
the UI," Lynch says. "We rebuilt 
the apps— messaging, mail, cal- 
endar-more than once, to really 
get it refined." 

The team had to build soft- 
ware that presented everything 


tions. One sequence of taps means 
you're getting a phone call; a sub- 
tly different one means you have a 
meeting in five minutes. 

Apple tested many prototypes, 
each with a slightly different feel. 
"Some were too annoying," Lynch 
says. "Some were too subtle; some 
felt like a bug on your wrist." When 



they had the engine dialed in, they 
started experimenting with a 
Watch-specific synesthesia, trans- 
lating specific digital experiences 
into taps and sounds. What does 
a tweet feel like? What about an 
important text? To answer these 
questions, designers and engineers 
sampled the sounds of everything 
from bell clappers and birds to 
lightsabers and then began to turn 
sounds into physical sensations. 

There were weekly meetings 
where the software and interface 
teams would test out, say, the 
sound and feeling of receiving a 
phone call. Ive was the decider and 
was hard to please: Too metallic, 
he'd say. Not organic enough. Get- 
nds and tans to the 


lets you press a little harder on the 
screen to access hidden menus. 
They also designed an entirely 
new typeface, called San Francisco, 
which is more readable on a small 
display than Apple's standard Hel- 
vetica. The letters are more square. 
Dye says, "'but with gentle, curved 
corners," mimicking the Watch's 
case. It's wide and legible at small 
sizes, but when it gets larger the 
letters tighten up a little more. ''We 
just find it more beautiful," he adds. 

VERYQNE involved with 
E the proj ect seems to take 

seriously the difficulty 
of making a machine that people 
will strap to their arms. But maybe 
that's not asking so much: Swiss 
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point where he was happy with 
them took more than a year. 

On such a small display, tiny 
things assume outsize impor- 
tance, and the human interface 
team designed some novel ways of 
interacting with the device. There's 
the digital crown, of course, and 
also the so-called Force Touch that 



watch designers do it all the time. 
Taking cues from them, the Apple 
team broke away from the com- 
pany's long-standing practice of 
olfering a narrow range of options. 
Instead they made three very diifer- 
ent levels of Watch: Sport, Watch, 
and Edition. The aluminum $349 
Sport may perform exactly the 
same functions as the gold $17,000 
Edition, they may have the same 
guts, but Dye maintains that they're 
very different products. 

That's what he learned from the 
watch industry: Personalization 
and beauty are everything, and 
the only way to get one company's 
product onto different people's 
wrists is to offer options— sizes, 
materials, bands— for a wide range 

i 


One 

sequence 
oftaps 
means 
you’re getting 
a phone call. 
A subtly 
different 
sequenoe 
means 
you have a 
meeting in 
five minutes. 


of tastes and budgets. "If you're 
going to put something on your 
body and wear it, we can't not pay 
attention to that," Dye says. 

Options were central to the plan 
from the beginning: two sizes, 
three tiers, easily interchangeable 
straps, and tons of watch faces and 
so-called complications, digital 


add-ons that show relevant infor- 
mation like the weather and your 
activity level, to make your Watch 
uniquely yours. "We didn't want to 
have three variations, we wanted 
to have millions of variations," Dye 
says. "Through hardware and soft- 
ware, we could do that." 

iTH THE Watch, Apple 

W takes the next logical step 

toward status as a maker 
of premium products, even in an era 
of ubiquitous technology. Now the 
company has to persuade users, 
who are drowning in a sea of com- 
moditized gadgets, that this thing 
is worth adding to their lives. The 
stakes are huge: If Apple can estab- 
lish itself as a company that sells 
$17,000 watches, it will be posi- 
tioned to conquer other luxury 
markets. Like cars. 

Ben Bajarin, an analyst at the 
Silicon Valley-based market 
research firm Creative Strategies, 
thinks the company might pull it 
off. The luxury watch industry gen- 
erates more than $20 billion a year 
in revenue, money that comes from 
the same kind of customer already 
drawn to Apple— "the most profit- 
able, high-spend customer base on 
the planet," as Bajarin puts it. And 
Apple is targeting those people, 
likely spending more on creating 
its new Watch than has been spent 
to make even the most extravagant 
Patek Philippe. 

The business implications are 
important to Apple, of course, but 
the problem the Watch aims to solve 
is legitimately important outside of 
Cupertino. If the Watch is success- 
ful, it could impact our relationship 
with our devices. Technology dis- 
tracts us from the things we should 
pay the most attention to— our 
friends, moments of awe, a smile 
from across the room. But maybe a 
technology can give those moments 
back. Whether Apple is the com- 
pany to make that technology is 
the three-quarters-of-a-trillion- 
dollar-market-cap question. 

Lynch is leaning forward in his 
chair, telling me about his kids: 
about how grateful he is to be able 
to simply glance at his Watch, real- 
ize that the latest text message 
isn't immediately important, and 
then go right back to family time; 
about how that doesn't feel dis- 
ruptive to him— or them. 

A moment later, he stands up. He 
has to leave; he owes Dye and Ive 
an update on something import- 
ant. In all the time we've been 
talking, he's never once looked at 
his phone. DQ 

□AVID PIERCE (@piercedavid) 
is a senior writer at wired. 

This is his first feature for the 
magazine. 
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HALF n LIFETIME AGO, George Miller 
unleashed \979*sMadMcDC. a dirt-cheap, post- 
apocalyptic Outback thriller starring Mel Gib- 
son as a badass, leather-clad, hard-driving 
survivor. The hit film and its sequels. Mad 
Max 2: The Road Warrior (1981) mdMadMax 


Beyond Thunderdome (1985), revved up the 
next generation of high-speed action cinema. 
Miller, now 70, promises his new film. Mad 
Max: Fury Road, starring Tom Hardy, Charl- 
ize Theron, and Nicholas Hoult, will push his 
dystopian world even further into the future. m 


A L-DOPA 








"In the 30-odd years since,” says Miller, who also directed The Witches 
ofEastwick, Happy Feet, and-Bnhe, "not only has the world changed, 
cinemahas changed. The way we experience films has changed. AndFve 
changed too.” *1 Believing that audiences require ever more spectacular 
action but, at the same time, that they are desensitized by greenscreen 
fakery. Miller placed a reported $140 million bet on a film "that is almost 
a continuous chase,” shot mostly in-camera by a crew of more than 
1,000, with real 18-wheelers and monster trucks battling in the Namib- 
ian desert, ^^e couldn’t make it artificial,” Miller says. "We decided to 
go old-school.” Here’s a look at what it took to realize this epic chase. 


Max debuted in 1979. 
Why does he remain such 
an iconic character? 



Director George Miller and Mel 
Gibson on set in 1985. 


But you’re no technophobe. 

You used some advanced tools 
that didn’t exist in 1979 when 
you made Mad Max, right? 

h countless ways, the technology 
anabled all the real-world stuff. 
Communication. Digital cameras. 
Yideo-split technology. The big- 
gest thing was just the safety 
igs. When I was a kid I’d watch 
ncredible stuntmen in Westerns 
fighting on top of a train. They 
nad to walk very carefully— one 
slip and there was death. Here, 

A/e were able to get our actors 
an top of speeding vehicles 
idoing their own stunts and har- 
jnessed so that, should they fall, 
hey wouldn’t die. With CG it’s 
'ery easy to erase those wires. 


'bu were a doctor before 
you were a director. Did 
that make you particularly 
sensitive to safety? 


He’s all of us, amplified. Each of 
I us in our own way is looking for 
I meaning in a chaotic world. He’s 
I got that one instinct— to survive. 
After the first Mod Max, we went 
to Japan and they said, “We 

I know this character, he’s a ronin, 
like a samurai.” In Scandinavia 
they called him a lone, wander- 

I ing Viking. To others he’s a clas- 
sic American Western figure. 


Why is Tom Hardy the right guy 
to succeed Mel Gibson? 


Working with animals on the 
Babe movies. I’ve noticed that 
they have a tremendous magne- 
I tism: Both those guys have that 
same animal-like quality. They’re 
Iwarm and accessible and lov- 
able, but there’s something dan- 
gerous about them. No matter 
how still they are, there’s some- 
thing powerful going on behind 
the eyes— like a tiger that can 
claw you to death. 


It’s hard to understand how you 
go from the grim postapoca- 
lypse of Mox to kids’ films like 
Babe or Happy Feet and back 
again. What connects it all? 


It has always been a combina- 
tion of story and pushing the 
technology. I bought the book 
rights to Babe 10 years before 
it was possible to make the 
movie. I thought, “If the animals 
could actually talk ... ” Ditto 
or Happy Feet. 


Despite the advances in CG, 
you shot Fury Road as 
much as possible in-camera 
with practical effects. Why? 


It’s not a fantasy film. It doesn’t 
have dragons and spaceships. 

It’s a film very rooted to Earth. A 
kind of crazy demented quality 
to everyone’s behavior arises out 
of this extreme, elemental, post- 
apocalyptic world. We needed 
to make it feel as real as possible. 


How did you define that reality? 


All of the catastrophic events 
we read about in the news- 
economic collapse, power grids 
breaking down, wholesale cli- 
mate change, some nuclear skir- 
mish on the other side of the 
globe— as of next Wednesday, 
all of those things will have hap- 
pened. Then wejump 45 years 
into the future. There, we have 
a world that has regressed back 
to almost medieval behavior. 

Only the artifacts of the present 
world survive. For instance, the 
kind of vehicles we have now, 
which rely so much on comput- 
ers, really wouldn’t survive in 
a postapocalyptic world. But the 
hot rods and muscle cars not 
only survive, they become almost 
fetishized, like religious artifacts. 


From Mod Mox 1 , 1 was obsessed 
with safety. Having been a doc- 
tor who worked in emergency, 

I saw a lot. In Australia we had 
big long roads and speed. We 
did not have airbags and safety 
belts. By the time I was out 
of my teens. I’d lost two friends 
to car accidents. On the other 
hand, I Just love action movies. 
For me, the most universal lan- 
guage and the purest syntax of 
cinema is in the action movies. 


You pioneered a much-imitated 
low camera angle for car 
chases. Did you update the 
same approach for this film? 


Precisely. It’s that low camera 
feel. Our modified SUV, the Edge, 
is a freakish, perfect example 
of combining old-school and new 
technology. This movie has big 
monster trucks and big, b/g vehi- 
cles hurtling through the waste- 
land. With the Edge, we could get 
a camera in amongst it all, almost 
dancing it was so close. 


Will we see more of Max? 


One thing about the delay 
between these films is that I 
ended up working on two other 
Mod Mox scripts. Should this 
one be successful. I’ve got two 
other stories to tell. 


D □ m 


A NEW URY 
TO FLIP 
R SPEEDING 
CAff 


lln Max’s Fury Road entrance, 
■he’s speeding through 
Ithe desert in the franchise’s 
classic Interceptor, a modi- 
fied 1973 XB GT Ford Falcon 
3oupe, trailed by maraud- 
ers— until his car is hit with 
an explosive and spins into 
I rolling crash. Miller told 
|his team to make it ‘‘as 
spectacular as possible.” A 
|pipe ramp would have been 
obtrusive in the open desert. 

^ nitrogen-powered pole 
cannon would have shot 
) dangerous chunk of wood 
[toward the trailing cars. So 
[the team created a brand- 
Inew, safer method: the Flipper. 




“You feel it every time the 
car hits down: Whap. Whap. 

Whap,” Norris says. He got 

8 y 2 flips on a test run, “which 

would have been a world 

record in film.” On the day of 

the shoot, he got 5 y 2 . Pf| 
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OCTOCOPTER 

ENVIRONMENTAL SURVEY 
DRONE WITH A 
CANON 5D CAMERA 


STORYBOARDS^ 

Miller didn’t write a screenplay, he created 
1,465 storyboards (3,454 panels) with 
artist Mark Sexton. In preproduction, he’d 
sit down with team leaders (VFX, special 
effects, production design, and producers) 
and page through them, asking one 
by one: “How are we going to shoot it?” ^ 


THE INSPIRATION 

George Miller: “Central to 
this story is the war rig: 
a big tanker truck covered 
in spikes. I had to think of 
a way people could get on 
it, like pirates boarding a 
ship. I saw a performance 
with people on flexible 
poles, swaying in the wind. 

I thought, ‘Oh, that would 
be an interesting way to 
avoid the spikes.’” Which 
is why half the action takes 
part on top of enormous 
25-foot poles. 


THE POLES 

THE CREW RESEARCHED 
MANY MATERIALS, FROM 
BAMBOO TO THE CARBON 
FIBER IN VAULTING POLES. 
IN THE END THEY USED 
A HIGH-TENSILE STEEL- 
INCREDIBLY STRONG AND 
WITH ENOUGH FLEX. \ 


'That's Tom in 
an enormous 
amount of the 
sequences. 

It makes the 
film Ieoh so 
much better 
because 
that's him, 
swinging and 
leaping off." 

-GUY NORRIS 


THE CAMERA 

To film the action at speed. 
Miller deployed four-wheel- 
drive, all-terrain trucks, 
which were outfitted with 
26-foot-long robotic, artic- 
ulated cranes. The cam- 
era truck would weave in 
and out of the other cars, 
reaching speeds of up to 
100 mph. 


WARNING SIGNAL 

IF ANYTHING WENT 
WRONG, ALL CREW MEM- 
BERS WERE AUTHORIZED 
TO STOP THE SHOOT 
BY RAISING THEIR FIST. 


COMPUTER RETOUCHING 

‘We didn’t do any CG pole 
cats,” says visual effects 
supervisor Andrew Jackson, 
who notes his team mainly 
removediire tracks from 
the background and erased 
safety harnesses and rigging. 


THE STUNT TERM 

Guy Norris auditioned hun- 
dreds of performers and 
says he consulted with “a 
good friend connected 
with the Cirque du Soleil” 
to find gymnasts who 
could work on the poles. 


HOM TO WAGE R 
HIGH-SPEED DESERT 
PIRRTE WHff 
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‘POLE CRT” CARS 

At first Miller thought it was 
way too risky to have peo- 
ple swinging through the air 
on moving vehicles. “Then 
Guy sent me a video: ‘I’ve 
got a surprise for you.’ Not 
only were there guys up 
on the poles swinging, but^ 
the vehicles were mov- 
ing. At speed. It brought 
tears to my eyes. I know we 
couldn’t have dohe that 
30 years ago.” 


SAFETY RIGGING 

The stunt riggers, 
who check all the safety 
harnesses and wires, were 
crucial. They had to be 
focused over long peri- 
ods of time, even through 
exhaustion, like “mountain 
climbers,” Miller says. 


Mhurtmynech 
and a guttural 
scream came 
out of me. 
Later, George 
vary politely 
Ushedifhe 
could put it in 
the movie." 

-CHnRLIZE THERQN 


DRIVING PODS 

IT LOOKS LIKE THE 
ACTORS ARE PILOT- 
ING THE BIG VEHICLES, 
BUT THEY’RE ACTU- 
ALLY BEING STEERED 
BY STUNT DRIVERS IN 
ATTACHED PODS. 


STABILITY 

POLE-BEARING 
VEHICLES WERE BUILT 
WITH EXTREMELY 
WIDE AXLES SO THEY 
WOULDN’T FLIP OVER. 


HITTING THE MARK ' 

Pole cat riders wore earpieces for audio 
cues. But how do you hit your mark on the 
move? Laser pointers attached to the cars 
and the huge tanker served as visual mark- 
ers, indicating when stunt riders were in 
position to swing from their pole to board. 


MAD WORKLOAD 

THE STUNT CREW PUT 
IN 15,000 PERSON-DAYS 
DURING THE SHOOT. 


POLE MECHANISMS 

Initially the poles were all powered by hydrau- 
lics, but to create a more natural movement the 
team worked out a system of counterweights 
for some: Cables connect to the poles and then 
to heavy weights (giant truck engine blocks 
filled with lead), so that pushing the weight 
causes the top of the pole to sway a little. Push 
it a little more, the pole sways more. 


WHAT THE STUNTS FEEL LIKE 

Stuntman Sebastian Dickins {The Wolver- 
ine, Star Wars: Revenge of the Sith) has 
been a professional gymnast and acrobat 
for three decades. Being 25 feet in the 
air, moving at 50 mph, on a pole, he says, 
“was like swinging on a trapeze but with 
the axis on the bottom, not the top.” 


SENSEFLY DRONE 

SHOT IMAGES THAT HELPED 
CREATE LOCATION MODELS TO 
MAP OUT SCENES 


to go out. 







Silk Road 


CONTINUED FROM PAGE 97 

Force's DEA case in Baltimore. And the New 
York DEA, which asked Tarbell for technical 
advice. They were using traditional drug 
investigation techniques, but Tarbell knew 
this wasn't an operation where you could 
flip people up the chain, because there was 
no chain. You had to go straight to the top. 
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Bondi 

Ross was paddling through the break, lin- 
ing up for a set. The beach at Bondi, just 
south of Sydney, sloped down to a gorgeous 
waterline. For Ross, the waves were among 
the many advantages of leaving Austin in 
late 2011 to spend some time in Australia 
with his older sister. Gaily. He quickly made 
friends there, a lively group that went out 
drinking, invited him to warehouse parties, 
and met up to go surfing. 

Ross had worked that morning but was in 
the water by afternoon. It was nice, the por- 
table life. And it was made possible by his 
flourishing online drug bazaar. Silk Road's 
usage had exploded in June of that year, 
after a story on Gawker brought the site 
mainstream attention. After that, traffic 
grew so fast that Ross needed technical sup- 
port to maintain the site, deal with trans- 
actions, and add features like automatic 
payments and a better feedback system. 

He'd been doing it all himself, learning 
on the fly, programming automated trans- 
actions and using CodeIgniter to write and 
rewrite the site after a benevolent hacker 
alerted him to some major flaws. CThis is 
amateur shit," the hacker had said.) His 
homespun efforts worked (miraculously), 
but Ross lost sleep over it. To outsiders he 
seemed his normal genial self, but in his 


digital domain he was frazzled, trying to 
keep Silk Road running. All the while he 
recorded in his journal the pitfalls of run- 
ning a seat-of-the-pants startup: 

Andyeah, that was yet another learn- 
ing curve, configuring and running a 
LAMP server, oh joy!... But I was lov- 
ing it. Sure it was a little crude, hut 
it worked! Rewriting the site was the 
most stressful couple of months Fve 
ever experienced. 

Early on, Ross had turned to Richard 
Bates, a college friend who was now a soft- 
ware engineer in Austin. Bates helped Ross 
with basic programming and tended to 
crises like the site's first major outage. 
When Silk Road took off, Ross tried to hire 
Bates, but Bates already had a program- 
ming job. ''Have you ever thought about 
doing something legitimate," Bates asked 
Ross, "something legal?" 

Ross wasn't really interested. Driven by 
the failure of his previous businesses, he 
was determined to make Silk Road succeed. 
He disappeared into his work and started 
professionalizing his organization. He and 
Julia broke up again that summer. With 
Silk Road in his computer, there was little 
to keep Ross in Austin. 

By the time he got to Australia, he had 
banked $100,000 and was earning $25,000 
a month in commissions. "It was time to 
bring in some hired guns," he wrote, "to ... 
take the site to the next level." 

Part of the problem was that Ross was 
grappling with what hackers call opera- 
tional security, or opsec. To completely seal 
his two identities from one another, Ross 
realized, would require a kind of ruthless 
and elaborate secrecy. He appealed to Bates 
to stay quiet. Later, Ross told his friend that 
he'd sold Silk Road to a mysterious buyer. 

He also struggled with learning how to 
lie. Just before New Year's he went on a date 
with a woman named Jessica; he told her, 
like everyone else, that he was working on 
abitcoin exchange. This alone constituted 
a security leak. Pm so stupid, he thought. 
But Ross got "deep" with Jessica and felt 
an urge to reveal himself. He lamented this 
feeling, the divide between intimacy and 
deceit. The Eagle Scout in him agonized 
over telling half-truths. Sitting across from 
Jessica, he wished he could be honest; he 


also wished he'd started with a better lie. 
But Ross did divulge the most important 
truth. He told her: "I have secrets." 
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Sysadmin 

When Silk Road started, its leader was 
something of a cipher. Users and vendors 
only knew that there was a system adminis- 
trator who'd established the site's concep- 
tual framework as both a drug marketplace 
and libertarian experiment. 

There was a basic ethics for that experi- 
ment. Some of Silk Road's users were pur- 
ists who advocated for full transactional 
autonomy— if heroin, why not howitzers 
and human hearts?— but the administrator 
pronounced "a strict code of conduct." No 
child porn, stolen goods, or fake degrees. 
He summed it up like so: "Our basic rules 
are to treat others as you would wish to 
be treated and don't do anything to hurt 
or scam someone else." 

As time went on, the administrator 
became an important voice, the site's the- 
orist and advocate for individual liberty. 
But ideas need a true leader. This role, Ross 
decided, was too important to go unnamed. 
"Who is Silk Road?" posted the administra- 
tor in February 2012 to the community. "I 
am Silk Road, the market, the person, the 
enterprise, everything ... I need a name." 

"Drum roll please ... ," came the dramatic 
announcement. "My new name is Dread 
Pirate Roberts." 

Everyone loves The Princess Bride, and 
the reference was clear immediately. (Force 
and Tarbell, who had both seen the movie 
many times, got the implication as well: 
plausible deniability.) The mask, worn by 
successive generations of pirates, obfus- 
cates the relationship between the name 
and the man. The christening of DPR was 
emblematic of Silk Road's secrecy. It also 
ignited a true cult of personality. DPR was 
thoughtful and at times eloquent. For 
believers. Silk Road was more than a black 
market; it was a sanctuary. For DPR, the site 
was a political polemic in practice. "Stop 
funding the state with your tax dollars," 
DPR wrote, "and direct your productive 
energies into the black market." DPR got 
more grandiose over time, writing that 


DDE 


every transaction on Silk Road was a step 
toward universal freedom. 

In a way Silk Road was the logical exten- 
sion of the libertarian view that animates 
much of the Internet (not to mention the 
rising political tide in Washington). It was 
Silicon Valley in extremis, a disruptive tech- 
nology wrapped in political rhetoric. DPR 
was its philosopher-king, envisioning a post- 
state digital economy, with Silk Road as the 
first step toward a libertarian paradise. Not 
only was Silk Road a slap in the face to law 
enforcement, it was a direct challenge, as 
DPR wrote, to the very structure of power. 

All the more reason, of course, why the 
government wanted to shut it down. Ross 
had been flattered by the sudden media 
attention in June 2011, but when US sen- 
ator Charles Schumer called a press con- 
ference to denounce Silk Road, he was 
alarmed. 'The US govt, my main enemy,” 
he wrote, "was aware of me and ... calling 
for my destruction.” 
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Nob 

April 2012 

nob business proposal 
Mr. Silk Road, 

lam a great admirer of your work. Bril- 
liant, utterly brilliant! I will keep this 
short and to the point. I want to buy 
the site. Fve been in the business for 
over 20 years. SILK ROAD is the future 
of trafficking. 

Sincerely, 

E 

Force wrote this message from one of 
two government laptops he was issued for 
his undercover mission on Silk Road. They 
were Dells, silver and clunky with shitty 
batteries, so the DEA agent had to keep 
them plugged in, usually in the seclusion 
of the guest room of his house in the Bal- 
timore suburbs. That was also the favorite 
room of Pablo, Force's cat, who would sit 
on the bed watching him, in his chair and 
ottoman, as he took to the keys posing as a 
high-rolling international drug smuggler. 

He had constructed an elaborate iden- 
tity: Eladio Guzman, a cartel operative 
based in the Dominican Republic whose 


bread and butter was moving midsize ship- 
ments of heroin and cocaine. For Guzman's 
Silk Road screen name. Force chose Nob, 
after the biblical city where David obtains 
the sword of Goliath. Oh, and the Guzman 
character was blind in one eye. So Force 
put on a hoodie and an eye patch and had 
his 10-year-old daughter take his profile 
picture. In the photo. Force, aka Guzman, 
aka Nob, held up a sign: all hail nob. 

Force knew how to put together a back- 
story from his years in undercover. As a 
young agent, he'd been on the front lines 
of the drug war. He grew out his hair, put 
bronze hoops in his ear, and inked a huge 
tribal piece on his back. He said he worked 
in construction while looking for leads in 
down-and-out bars, like the Purple Pig Pub 
in Alamosa, Golorado, the "gateway to the 
great sand dunes”— and also the gateway to 
the Rocky Mountain route for Mexican meth. 

Putting himself in the mindset of a smug- 
gler, Force saw Silk Road's strength as com- 
munications and distribution. Hence his 
big opening gambit: For Guzman, Silk Road 
offered the opportunity for covert vertical 
integration from wholesale to retail. Force 
hoped he'd get a quick response, and he did. 
The day after Nob's proposal. Dread Pirate 
Roberts wrote, "I'm open to the idea. What 
did you have in mind?” 
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The Pit 

Tarbell was at work, on the 23rd floor of the 
New York FBI office, early as usual. He was 
the kind of guy who wanted to be first in the 
office. Always had been, ever since college, 
when he started organizing his whole life 
on spreadsheets. Tarbell and Sabrina's first 
date is still on an Excel worksheet some- 
where, as is everything that's happened 
since: calendar, bills, weight goals, daily run. 
Tarbell's father-in-law, a longtime marine, 
thought Tarbell was the most regimented 
person he'd ever met. Tarbell set his alarm 
for 4:30 am, hit the gym by 5, and was show- 
ered and seated at his desk by 7 am sharp. 

Tarbell and his fellow cybercops occu- 
pied a couple of dozen spots toward the 
back of the bullpen, fanned out around 
a core group of desks called the Pit. This 
was prime real estate, where the cool kids 


among the FBI's computer clique sat. When 
Tarbell started he was sitting two desks and 
an aisle away, way over by the windows. But 
during the LulzSec investigation, a coveted 
desk opened up and he leapfrogged right 
into the center of the Pit. 

Tarbell liked his new colleagues, espe- 
cially Ilwhan Yum. As a kid. Yum moved 
from Korea to Long Island, where he got 
into videogames and later learned about 
networking and packets from playing com- 
petitively in college. Yum would become 
vital to the Silk Road case because he was 
the squad's bitcoin specialist. He'd gone to 
the first bitcoin conference, in August 2011 
in New York. From a law enforcement per- 
spective, bitcoin screamed money launder- 
ing. But technologically. Yum thought the 
protocol "was, simply, beautiful.” 

Across from Yum was Tom Kiernan. 
He'd been in the Pit the longest, 17 years, 
nearly since the DOS era, when he started 
at the Bureau as a civilian tech support guy, 
responding when agents' printers stopped 
working. Kiernan just understood machines, 
backward and forward, and became the 
spine of the cybersquad. He'd seen every 
case and knew all, like the Pit's very own 
oracle— just the guy Tarbell needed to help 
probe Silk Road's defenses. Tor was a vex- 
ing problem. Tarbell thought it had benefits, 
but he also believed that all technologies 
could have their purposes corrupted. In 
a criminal context, as with Silk Road, Tor 
made classic law enforcement— knocking 
on doors, interviewing witnesses, making 
deals— nearly useless. Sure, you might start 
to piece together the network or get closer 
to DPR, but you'd still have only usernames. 
This was not a people case, Tarbell thought. 
This was a computer case. The path to DPR 
was through his server. 

Finding it was a fearsome technical chal- 
lenge. Out of 1.5 billion computers in the 
world, Tarbell started to think about just one 
machine, day after day. It could be anywhere. 
He was looking for a nanowire in a haystack. 
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Founder *s Dilemma 

Back in Baltimore, Force was fluffing pillows. 
This was his habit in the evening, a way to 
clear his mind before getting on Silk Road 


as Nob. For the first couple of weeks, Nob 
pushed his big Silk Road investment scheme. 
But DPR declined, saying essentially: This 
operation is bigger than you think. 

And it was, because Silk Road worked 
extremely well. DPR's robust stewardship 
was paying off. To protect against scam- 
mers he created a Silk Road escrow, where 
all transactions would be held until set- 
tled. DPR wanted to create what he called 
a ''center of trust,” and it was this central- 
ized payment structure that enabled Silk 
Road to really take off. 

So when Nob offered to buy the operation, 
DPR countered with quite a price: $1 billion. 
Nob scoffed. But in fact, DPR's number might 
have been low; the scale of Silk Road com- 
missions over the next year would in fact 
qualify DPR as one of the biggest entrepre- 
neurs of the second Internet boom. Besides, 
he told Nob, "this is more than a business to 
me. IPs a revolution and is becoming my life's 
work.” In essence, DPR faced a classic found- 
er's dilemma. "It would not be easy to pass 
the baton without hurting the enterprise,” 
he messaged Nob. "And right now that is 
more important to me than the money.” 

Force kept communication with DPR 
alive by talking about creating a parallel 
site for cartels, a pro version called Mas- 
ters of Silk Road. He spent many nights in 
his guest room, Pablo purring by his side, 
forging a camaraderie with DPR through 
the intimacy of late-night TorChat. At 
times they sounded like college kids get- 
ting to know each other in the freshman 
dorm. "The food pyramid is bullshit,” DPR 
said, encouraging Nob to go paleo. Nob 
advised DPR against seeing the Isitest Bat- 
man, invited him to LA for tacos, and talked 
about how much Latinos like the Smiths. 

DPR had never heard of the Smiths. But 
otherwise. Force's mysterious new pen pal 
was appropriately cagey. He didn't want to 
meet up for tacos. For some reason. Force 
always imagined DPR as a skinny white kid, 
probably on the West Coast based on his 
active hours. Force liked him, this kid he had 
in mind as DPR. He enjoyed getting deep into 
the culture of Silk Road. It reminded him 
of his undercover days. He thought about 
DPR, living a double life, and the allure— 
and danger— of taking on a new identity. 

Force had seen it firsthand in his years in 
undercover. He came to love being that crim- 
inal operator big shot. But a new self comes 


with a price. The more Force pretended and 
partied, the easier it was to inhabit the part. 
At home he was the clean-cut, churchgoing 
dad. But when he was at some nightclub 
hunting for drug deals, liquor flowing, sur- 
rounded by girls, it was hard to believe just 
how comfortable he felt. 

Eventually Force stopped drinking and 
recommitted himself to church. He'd been 
a hot undercover agent, but he left behind 
the double life that nearly destroyed him. 
That's how he wound up in the Baltimore 
office, living in a suburban two-story with 
a big, solid oak tree in the backyard. But 
now here he was, within sight of that oak, 
his family in the next room, venturing 
again into the drug world as someone else. 

Force recognized it was all a dangerous 
game. He knew how you could change. He 
could see it in DPR already. The thing about 
taking on a new identity is that it is funda- 
mentally a lie. To the world at first. And 
then to yourself. 
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Story Corps 

"The world is in flux,” Ross tells the cam- 
era. He sits across from his friend Rene 
Pinnell, recording for StoryCorps, a non- 
profit that invites anyone to share their life 
experiences. Ross and Rene thought the 
world should know more about them, so 
they entered the StoryCorps booth, closed 
the door, and spent half an hour with each 
other and the camera. 

In this recording, Ross is contemplative. 
He lives in San Francisco now. It has been 
a revelation. He is awed by the beauty and 
the entrepreneurial energy. He came at the 
invitation of Rene, whom he'd known since 
seventh grade. Rene had been an aspiring 
filmmaker who instead wound up in tech- 
nology in San Francisco, and one day he 
phoned Ross, intoning the great Ameri- 
can clarion call of opportunity out West. 
Two weeks later, Ross showed up on his 
friend's doorstep. 

In the video, they get nostalgic about 
childhood. There was the time the two of 
them tried to steal extra Tater Tots in the 
lunch room at West Ridge Middle School. 
The way Ross would eat his peanut but- 
ter chocolate wafers, precisely, by nibbling 


down the layers. How uncool it was when 
Ross had a sleepover and some bad kids 
stole a year's worth of change he'd saved. 

Of course, they talk about love, as young 
men do. Ross reminisces about Ashley, his 
first, and her great tits. The first time they'd 
hung out, they did psychedelics, something 
called AMT. They got it from his neighbor 
Brandon, a "super-brilliant physics student 
who was into all of these research chemi- 
cals.” Ross was still a teenager then, lying 
on the floor, expanding his mind next to a 
beautiful girl for eight hours. 

Life is a fluctuating value, Rene says, 
like currency. Rene thinks his friend is a 
trader. Rene talks about how Austin is "the 
meh of startups,” whereas San Francisco is 
"the Mecca.” It's late 2012, a time of fever 
dreams in the Bay Area, full of people want- 
ing to "change the world” and make a lot 
of money in the process. Rene may not 
know it, but he is sitting next to someone 
doing just that. 

Ross and Rene wonder: What will happen 
in 200 years? "I want to have a substantial 
positive impact on the future of humanity 
by the time I die,” Ross says. Rene asks Ross 
if he thinks he'll live forever. Ross looks up, 
breaks into a tiny smile. "Yes,” he says. "I 
think I might.” 
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Hugs 

As Silk Road became a true global mar- 
ket, DPR reveled in his role as leader and 
libertarian evangelist. He created a book 
club, where users could polish their dogma 
from the sacred texts of von Mises himself. 
He talked more about a near future when 
our current governments would seem like 
ancient history, along with "the pharaohs” 
and their "armies of slaves.” He extolled 
the Silk Road faithful for being on the front 
lines of revolution. "Thank you,” DPR said, 
"for your trust, faith, camaraderie and 
love.” He offered them "hugs not drugs,” 
then amended it: "wait, hugs AND drugs!” 

The community responded in kind, lik- 
ening DPR to Che Guevara, calling him a 
"job creator” and declaring that his name 
would live on "among the greatest men and 
women in history.” Silk Road had become 
a brand cult, with tens of thousands of 
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fanatical users. And DPR was their very 
own Steve Jobs. 

Force sensed DPR's swelling confidence. 
He'd been talking to him for a year, taking 
in DPR's personality and passion. Force 
could appreciate the appeal. It must be 
intoxicating, bringing an idea to life, pro- 
jecting your will into the world through 
encrypted code and transactions. 

Sometimes DPR said that he sensed the 
scale of this achievement and would hear 
the theme to Tron playing in his head. This 
was the new spirit of DPR: a self-created 
beacon in the darkness, spreading the good 
word through libertarian jubilee, holding 
aloft his lantern of truth. 

It was a lonely outpost, however. DPR said 
so to Nob. He called himself a person ''who 
hides behind computers." At times DPR 
wished they could meet. Instead they shared 
a mix of truth and fiction about their lives. 

NOB: you doing good? 

□READ: yes sir, today is a good day. 

N 0 B: so that black cloud that was over 
your head has gone? 

□ READ: the new look rolled out with 
minimal issues, woke up next to a beau- 
tiful woman, and Fm listening to one 
of my favorite bands/songs ... 
and eating fresh strawberries. 

They talked shop: site fixes, the odd 
"holiday slump" in drug sales, the human 
resources problems of a clandestine tele- 
commuting workplace. This was abig prob- 
lem. To grow, DPR said, he had to build a 
strong workforce. A leader needs support 
so he can focus on the future. 
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Health and Wellness 

"I just want to let you know that your work 
hasn't gone unnoticed," DPR wrote to 
Chronicpain, aka Curtis Green, the Mor- 
mon grandpa in Spanish Fork, Utah. "I'd like 
to offer you a position." 

Green had been on Silk Road for some 
time, and he'd chosen that screen name 
because of his own chronic pain, caused by 
a back injury he'd sustained while working 
as an EMT. On disability. Green had become 
an amateur pharmacologist, learning the 


ins and outs of opiates. Green had always 
been the hobbyist type, ever since his high 
school obsession with ham radios, which he 
used to talk to strangers all over the world, 
including astronauts on the International 
Space Station. Silk Road fulfilled his yearn- 
ing for community and technical intricacy, 
combining computers with his interest in 
"safe drug use." With DPR's approval. Green 
started Silk Road's Health and Wellness 
forum, where he advised people on how to 
snort ephedrine, cautioned against Fentanyl 
for the uninitiated, and explained to some- 
one that it's not a good idea to inject peanut 
butter or shoot heroin into your eyeball. 

When Green's diligent forum-moderat- 
ing turned into a job offer from DPR, he was 
thrilled. DPR sent a job description, which 
included customer service and resetting pass- 
words. Green (taking on a new admin handle. 
Flush) worked 80 hours a week, mediating 
drug sale disputes from his lounger. Fox News 
running in the background. 

DPR was a complicated boss. He could 
be a hard taskmaster, haranguing Green 
for being even one minute late to an 
appointed time on TorGhat. Green was cha- 
grined when he got no Ghristmas greeting. 
But other times DPR was full of generos- 
ity, staking Green in a poker tournament 
(and being unfazed when Green lost it all). 
Like a digital-era don, he could be affec- 
tionate and magnanimous in public but 
decidedly less humane behind the scenes. 
He gave audience to loyal users seeking 
favors— one guy got help buying a wedding 
ring— but was decidedly unsympathetic 
to the real consequences of his business. 

Green forwarded one troubling customer 
service complaint from a woman whose 
brother overdosed on heroin from Silk Road 
and noted that under the current system, 
children could use the site. Perhaps that 
was a hair too much freedom. Green said. 
DPR erupted: "THAT'S MY WHOLE IDEA!" 
Any constraints would destroy the funda- 
mental concept, he said, and refused any 
assistance for the grieving sister. And yet 
Green stayed on, despite the insensitiv- 
ity and ethical contradictions, becoming 
one of Silk Road's most trusted employees. 

On Silk Road, however, trust only went so 
far. DPR demanded a scan of Green's driver's 
license. It was a loyalty test. Green obliged, 
even though it exposed him while allowing 
DPR to remain in the shadows. Like Force, 


Green felt like he'd established quite a bond 
with DPR— partners in a secret world. But 
not all secrets are partnerships. No matter 
how close Green or Force or anyone else got 
to DPR, no one had any idea who he was. 
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Fences 

Tarbell had three computers on his desk, 
as did Kiernan and Yum. The cybersquad 
crew looked for any flicker of information 
that would crack open the dark web. But 
their investigation was moving slowly. 
They explored the site, read the forums, 
and crawled Reddit, looking for Silk Road 
community members talking to each other 
or to DPR about cryptographic weaknesses 
they'd discovered. But a month went by 
with no traction. 

The crew ate lunch together every day at 
11:30 on the nose like the habit-happy cops 
they were. Most of the time they picked up 
sandwiches downstairs at the deli, where 
the guy behind the counter knew them all 
by their order. Kiernan would be happy 
with chicken cordon bleu forever, and Tar- 
bell was such a fan of the chicken parme- 
san that when he'd occasionally get a salad 
the deli guy would say, "Awww, what's the 
matter, Mr. GIA? No chicken parm today?" 

Tarbell called Yum his "work wife." They 
were a good team, he thought: the thinker 
and the talker. Tarbell was the talker; he had 
by now emerged as the dominant personal- 
ity in the Pit. The dues-paying rookie of the 
previous year had given way to a raucous, 
confident alpha type who bristled when he 
heard rumblings from Washington about 
ownership of the Silk Road investigation. 

The case had become an enormous 
bureaucratic battle, as every agency tried 
to plant its flag. The Baltimore task force— 
where Force's case operated— was the most 
aggressive, claiming complete ownership 
and bad-mouthing the FBI cybersquad in 
particular. "They think we're a joke, poking 
around on the Internet," Tarbell told Yum. 
"But we're going to prove them wrong." 
The other agencies, he noted, had been at 
it for a while, "and they don't have fuck-all." 

But in the bureaucratic muddle that is the 
United States government, there is no clear 
jurisdiction for cybercrime. It's a growing 


field that's fueling law enforcement fund- 
ing, which attracts egos and politics. Silk 
Road represented the new frontier of crime, 
a digital-era Wild West. As with the origi- 
nal frontier, Washington wanted to fence it 
in— and whoever brought law to the lawless 
would be a hero. Subdue the digital frontier 
and there was a star waiting for you, which 
was why the Silk Road case had become the 
largest online manhunt in history. 
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tie Mormon boy," he said to himself. His 
thoughts grew dark. He loaded his dad's 
.32. Then he looked down the barrel and 
threw it across the room. Green would be 
the first to admit that he was too chicken- 
shit for suicide. He ran into the living room 
and threw himself onto the couch, where 
his Chihuahuas joined him, licking his face 
while he fell to his knees to pray. Eventually 
Green decided to get up, get his phone, and 
call DEA special agent Carl Force. 
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Call Me 

Green wouldn't stop talking, even covered 
in cocaine. That was how Force found him 
when the SWAT team finished ransacking 
his house. Force was running that show; 
as Nob, he'd orchestrated the shipment of 
coke, and the whole raid was part of the 
growing Marco Polo task force investigat- 
ing Silk Road. He'd watched Green take 
the bait from a command post across the 
street, and when he walked in a few minutes 
later. Green was cuffed on the floor, blab- 
bing already. Green had more answers than 
Force had questions. He talked and talked 
and talked until Force couldn't stand it. Said 
he was a former EMT; he was just trying to 
help people; they could have just knocked; 
he thought the package was something 
else, a totally legal drug called N-Bombe. 

Shut the fuck up already, Force thought. 

Nevertheless, Green was a tangible lead in 
the Silk Road case, a corporeal asset rather 
than just letters on a screen. As Green was 
led to the squad car to be booked on posses- 
sion by the local cops. Force put his number 
in Green's phone and said, ''When you get 
out, call me." 

In jail. Green jawboned for hours to any- 
one who would listen, even declaring that 
he had been asked to cooperate with the 
DEA, at which point his tattooed cell mates 
told him to stop talking. When Green was 
released on bail, he went home and found 
his door still broken. His daughter had 
cleaned up some. In his bedroom the cops 
had apparently discovered that this par- 
ticular Mormon grandpa owned a dildo, 
which they left for him standing straight 
up on the bed. 

Home alone with his two Ghihuahuas, 
Green cried like a baby. "I'm a good lit- 
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It wasn't until Force spent some time on 
Green's computer and saw DPR's messag- 
es— "Why aren't you clearing out your 
accounts?" "Get back to me ASAP"— that 
he realized they'd caught a big fish in their 
net. This guy was a DPR lieutenant. Force 
mobilized quickly, working with the task 
force to put Green up in a Salt Lake Gity 
Marriott and debrief him. 

But DPR was jittery, and he'd noticed that 
his trusted admin had been offline for a few 
days. A Google search revealed that Green 
had been arrested, and DPR suspected he 
would flip. Moreover, he got a message from 
another employee, Inigo, that $350,000 in 
bitcoins had just disappeared from various 
accounts. Inigo quickly traced the theft to 
Green's admin identity. DPR went into crisis 
mode, communicating with his confidants, 
scrambling for a solution. "This will be the 
first time I have had to call on my muscle," 
he told Inigo. "Fucking sucks." 

Moments later, DPR messaged Nob that 
he had a "problem" in Utah that required 
violence. According to the backstory Force 
had created for Nob, his criminal reper- 
toire included enforcement and collection 
talents, so he acted the part. Sitting in the 
Marriott, Force received a PDF of the tar- 
get, opened it, and discovered a scan of 
Green's driver's license photo. Then he 
looked across the table, where at that very 
moment Green was half-asleep. Well, this 
sure is an opportunity! Force thought. 

NOB: do you want him beat up. shot, 
just paid a visit? 

□ R E AD : I'd like him beat up, then forced 
to send the bitcoins he stole back. 


□READ: not sure how these things usu- 
ally go. 

Green claimed he hadn't stolen any bit- 
coins and protested that the task force had 
had his computer when the money went 
missing. But Force didn't want to talk about 
the money. He used DPR's request to con- 
struct an elaborate plan. 

□ READ: how quickly do you think you 
can get someone over there? and what 
does that cost you? 

Force got Green to sign a waiver, thereby 
commencing his role in an impromptu 
staged torture sting against DPR. Soon 
Green was being dunked in the bathtub of 
a Marriott suite by phony thugs who were in 
fact a Secret Service agent and a Baltimore 
postal inspector. Force recorded the action 
on a camera. "Did you get it?" Green asked, 
wet and wheezing on the floor. He'd felt like 
their simulation was a little too accurate. 
They dunked him four more times to get a 
convincing shot. 

While waiting for news from Nob, DPR 
considered his options. A Silk Road user 
named Gimon, a trusted adviser who had 
guided DPR on opsec, programming, and 
leadership, asked DPR when a transgression 
against Silk Road requires a lethal response. 
"If this was the wild west," DPR said, "and 
it kinda is, you'd get hung just for stealing a 
horse." A few minutes later, Inigo chimed in, 
"I don't condone murder but that's almost 
worthy of assassinating him over lol." 
Later that day, DPR messaged Nob. 

□READ: ok, SO canyou change the order 
to execute rather than torture? 

□ R EAD: he was on the inside for a while, 
and now that he's been arrested. I'm 
afraid he'll give up info. 

Of course, DPR was right that Green had 
been flipped- by the very same man he'd 
just hired as an assassin. It was a surpris- 
ing escalation. The Silk Road leader, who 
waxed lyrical about "respecting" the Silk 
Road community, was now pondering pric- 
ing for murder. 

□READ: never killed a man or had one 
killed before, but it is the right move 
in this case. 
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□READ: how much will it cost? 

□READ: ballpark? 

□READ: less than $100k? 

□READ: have you killed or had someone 

killed before? 

It was like Scarf ace on fast-forward, Force 
thought. But he played right along. Over a 
week or so, Force conspired with his team to 
complete the fake death of Green. Force sent 
DPR photos of the staged torture, followed 
by photos of Green, facedown on the floor, 
pallid, smeared with GampbelPs Ghicken 
& Stars soup— the supposed aftermath of 
asphyxiation. Green holed up in his house 
(he had to stay out of sight as part of the 
ruse) in a kind of self-imposed witness pro- 
tection, and Force went back to Baltimore. 
DPR sent $40,000 to a Gapital One account 
controlled by the government as an advance. 
DPR never got back the stolen bitcoins, but 
once in receipt of the putative proof of death, 
he sent another $40,000 for a job well done. 

NDB:yOU ok? 

□ READ: I am pissed I had to kill him. 

□READ: but what's done is done. 

DPR had momentarily wrestled with 
his decision. He had talked to Inigo about 
how he just wishes the best for people, 
and loves them in the libertarian spirit- 
even Green, in flagrante delicto— but ulti- 
mately concluded that his AWOL employee 
had become too much of a liability. And 
so, DPR's principled, technological stand 
against the war on drugs slid into murder. 
Like so many revolutionaries before him, 
the idealist became an ideologue, willing 
to kill for his beloved vision. At one point, 
DPR corrected Inigo that this action was 
not revenge; it was justice— a new justice, 
according to the law of the Silk Road. 

Back in Baltimore, sitting in his guest 
room with Pablo, Force thought about DPR's 
shift. He wondered: What changed? DPR 
was asking himself the same question. 
Moral choices blur when your identity is 
shifting. This was the irony behind the very 
idea of the Dread Pirate Roberts moniker— 
an inherent danger that the wearer would 
become the mask. Unmoored, DPR sensed 
that he was in a state of becoming: 

N □ B: what have you learned? 

□ READ: well, Fm also learning who I 


am. I don't think this will be the hard- 
est thing I'll have to do. 

N □ B: what could be harder? 

□READ: I don't know. 

□READ: maybe I'll be faced with a deci- 
sion where lives of innocent people will 
depend on the outcome. 

As if seeking a makeshift moral compass 
among murderers, DPR asked Nob to let him 
know if he was abusing his authority. 'That is 
what friends are for!" Nob replied. DPR con- 
flded to Inigo that one of his deepest fears 
was "being wildly successful" and "being 
corrupted by that power." Nob also warned 
his online comrade about that power, how it 
could consume you. In his office. Force him- 
self had put up a picture of Jesus Malverde, 
the Mexican nacro-saint, as inspiration for 
Nob, and felt the pull of the folk hero ban- 
dit. He reminded DPR not to "lose yourself." 

How could he not? Now astride a multi- 
million-dollar drug operation that he'd built 
in less than two years, Ross was no longer 
the tenderhearted soul who agonized over 
telling one lie to a young woman over a glass 
of wine. His diary had changed from a story 
about doubts and hopes to a catalog of hard- 
nosed empire-building. 

The triumph of Silk Road confirmed its cre- 
ator's belief in his own myth. "What we are 
doing," DPR wrote to his followers, "will have 
rippling effects for generations to come." 
In June 2013 the site reached nearly 1 mil- 
lion registered accounts. And the Feds were 
nowhere in sight. 

Until one afternoon just around that same 
time, back in the New York FBI cybercrime 
office, when Tarbell and Kiernan leaned for- 
ward and Anally saw something interesting 
on one of their screens. They'd been at it for 
weeks, farting into the same chair cush- 
ions in the Pit, running the Tor bundle on 
one monitor, staring at lists of numbers on 
another, when one of those numbers sur- 
prised them: 62.75.246.20. They looked at 
each other in disbelief— and then back at the 
terminal, which was displaying the true IP 
address of the Silk Road server. 

END OF PART 1 . DPR returns next month 
for the story's conclusion, "The Fall." DD 


This article includes reporting by Nick 
Bilton, whose book on the Silk Road case 
will appear in 2016. 
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IVY INNOVATOR AWARDS 
PRESENTED BY CADILLAC 

The IVY Innovator Awards recognize and support the next generation 
of leading minds in technology, film, and design. Applications are 
now open to all innovative individuals in the United States. 

To inspire the next generation of Leading nninds, IVY (ivy.conn) is hosting three 
national contests to select the winners of the 201 5 IVY Innovator Awards 
presented by Cadillac. Five finalists and one winner will be chosen fronn 
the technology, filnn, and design fields, celebrating those who are actively 
transfornning our world through their relentless ingenuity. 

The winners of the IVY Innovator Awards presented by Cadillac will each 
be honored at an IVY Innovator Award Event and receive a travel package 
($5,000 value) to be utilized to benefit the winner’s career. AIL 1 5 finalists will 
be showcased on IVY.conn and will receive adnnission to the Cadillac brand 
advocacy platfornn (the “Well Driven Network”), which provides access to 
connplinnentary tickets to upconning events from Cadillac partners, as well as 
a range of other special benefits. The innovative endeavors of all finalists will 
also be promoted in media press materials. 

IVY.com/awards 
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In 1944, 16 farmers in Indiana came together to donate cows from 
their own farms to hungry families thousands of miles away. It 
marked the beginning of Heifer International, and proved that one 
cow could change everything. Find out more about Heifer's work to 
empower small-scale farmers around the world at www.heifer.org. 
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BY ROBERT CAPPS 


ASK A FLOWCHART 

WITH SILK ROAD GONE, WHE 
SH0ULDISELLMYDRU6S? 





MAKE YOU 
SWOLL, BRO! 


GET YOU 
SUPERHYPED 



ARE YOU A 
NARC? LEGALLY 
YOU HAVE TO 
TELL ME 
IF YOU ARE. 


NO, 

IT’S COFFEE. 


DESTROY 
YOUR CRITICAL 
JUDGMENT ON 
NEW GADGETS! 
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OH, YOU’LL SEE 
HIM, ALL RIGHT! 
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NOT COCAINE, 
BUT IT GETS 
YOU REALLY, 
REALLY HIGH. 


IT IS IF YOU’RE 
CALLING IT 
THAT AND IT’S 
STEPPED-ON, 
STALE PEET’S! 


SHADE-GROWN, 

FAIR-TRADE, 

SINGLE-ESTATE 

YIRGACHEFFE 


IT’S A 

COMBINATION 
OF BATH 
SALTS AND 
BATTERY ACID. 
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Don’t be a cloud follower. 


Build your one-of-a-kind cloud solution 
with help from our expert cloud architects. 

windstreambusiness.com/cloud 


windstream. V 

srtmit service. 



WATER-RESISTANT TO 300 METERS, THE CALIBRE DE CARTIER DIVER WATCH IS AN AUTHENTIC DIVING WATCH. 
FITTED WITH THE 1904 MC MOVEMENT. IT COMBINES THE HIGH TECHNICAL REQUIREMENTS OF THE ISO 6425: 1996 
STANDARD WITH THE ASSERTIVE AESTHETICS OF THE CALIBRE DE CARTIER WATCH. ESTABLISHED IN 1847, CARTIER 
CREATES EXCEPTIONAL WATCHES THAT COMBINE DARING DESIGN AND WATCHMAKING SAVOIR-FAIRE. 


CALIBRE DE CARTIER DIVER 

MANUFACTURE MOVEMENT 1904 MC 


SHOP WWW.CARTIER.US - 1-800-CARTIER 


